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Tumors on the Caloric Intake during 
Different Stages of Carcinogenesis” 
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(From the Department of Cancer Research, Michael Reese Hospital, Chicago 16, Ill.) 


(Received for publication June 28, 1944) 


In earlier investigations (11, 12) it has been shown 
that calorie-restricted diets inhibit the formation of 
tumors in mice. This effect has been demonstrated 
for the spontaneous breast tumor, induced skin tumor, 
induced sarcoma, and primary lung tumor. In those 
investigations the restricted diet was fed throughout 
the entire experiment. The experiments with spon- 
taneous breast tumors were carried out on dba female 
mice, in which tumors normally begin to appear when 
the mice are 9 to 10 months old; in one of the experi- 
ments the restricted diet was instituted when the mice 
were, on the average, 9 months of age, 7. ¢., when 
tumors begin to appear, yet there was a pronounced 
inhibition of tumor formation. This suggested that 
the inhibitory effect on tumor formation may _ be 
dependent chiefly on caloric restriction during the 
period in which tumors appear, rather than in the 
previous period of carcinogenic preparation (12). 

Tumors may arise long after exposure to the car- 
cinogenic stimulus has ceased. Skin cancer of tar 
workers and bladder carcinomas of dye workers have 
often occurred many years after the persons exposed 
have given up employment in these industries. Results 
of experimental carcinogenesis are in agreement with 
these clinical observations. Such a separation of a car- 
cinogenic stimulus and its result in terms of a tumor 
was shown as early as 1922 by Leitch (7), in experi- 
ments in which he tarred mice for a limited period. 

The production of skin tumors by means of a limited 
application of carcinogenic hydrocarbon offers an ex- 
cellent technic for separating arbitrarily the carcino- 
genic process into two stages. By terminating the 
_ * Presented at the Boston Meeting of the American Association 
tor Cancer Research, April 1, 1942. 
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paintings with the carcinogen just before tumors are 
expected, one may regard the period of carcinogenesis 
as being divided into: 

I. The period of carcinogenic application; followed 
by 

Il. The period in which tumors appear. This paper 
is concerned with: 

A. Determining in which of these periods caloric 
l 


restriction’ produces its main inhibitory effect on 


tumor formation, and 
B. The possible value of these findings in under- 
standing the mechanism of carcinogenesis. 


METHODS 


Four groups of mice, each on a different dietary 
regime, were used. Each group consisted of 50 pure 
strain dba* male mice, which were inbred in our 
laboratory and born within a span of a few weeks. 
The groups were equivalent as to age and weight; 
many of the animals in each group had litter mates in 
the other groups. 

Two diets were employed: an ad l:bitum diet con- 
sisting of Purina dog chow, skimmed milk powder, 
and cornstarch; and a calorie-restricted diet consisting 
of the same amounts of dog chow and milk powder, 
but containing no cornstarch. Thus both diets con- 
tained equal quantities of protein, fat, vitamins, and 
minerals, and differed only in carbohydrate content. 


| Caloric restriction is a relative term. In this communication 
caloric restriction refers to a calorie intake approximately 60% 
of the ad libitum dict; only carbohydrate (starch) 1s restricted. 

- The original stock was obtained from the Roscoe B. Jackson 
Memorial Laboratory. 
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The diets in grams per mouse per day had the follow- 
ing Compositions: 


Calorie- 
Ad libitum restricted 
(A) (R) 
ym. gm. 
Dog chow meal 1.4 1.4 
Skimmed milk powder 0.9 0.9 
Cornstarch 1.9 0.0 
4.2 2.3 
Average daily food con- 
sumption, 3.8-4.] 2.3 
(Computed from manufacturers’ analyses) 
Protein ().62 0.62 
Fat 0.08 0.08 
Ash 0.16 0.16 
Carbohydrate 2.93 Like 


A week’s supply of the weighed dietary constitu- 
ents was mixed with sufficient water to form an easily 
molded mash, cut into equal blocks, and stored in a 
refrigerator. The mice were fed daily. Those on the 
restricted diet consumed all the food given them. The 
actual food consumption of the ad libitum group was 
estimated by weighing back each week the food left 
in the cages. All animals had free access to water. 

The animals consuming the ad libitum diet were 
housed 5 in a cage. Each group of 5 mice on the re- 
stricted diet was kept in 2 cages; at the bi-weekly 
weighings the lighter animals were placed in one cage, 
the heavier in the other. Thus the restricted animals 
competed with others of the same order of weight and, 
over the long period of restriction, consumed approxi- 
mately equal quantities of food. 

Skin tumors were induced by applying 1 drop of the 
carcinogen solution with a dropping pipette twice 
weekly to the skin of the interscapular region. A 0.3 
per cent solution of 3,4-benzpyrene in benzene was 
used, each drop containing approximately 0.05 mgm. 
of the carcinogen. 

At 2 week intervals the animals were inspected for 
neoplasms and weighed. The tumors were recognized 
as papillomas or carcinomas by their gross appearance 
and by palpation. None of the papillomas regressed. 
About 80 per cent were ultimately converted into 
carcinomas. Most of the remaining 20 per cent is 
accounted for by those in mice that died before the 
conversion took place or by papillomas that arose too 
late in the experiment for the change to be observed. 
Since the exact time of conversion is not recognizable 
the tumor count and time of appearance refer to the 
first tumor that each mouse developed. 

All animals were examined post mortem. Histolog- 
ical examinations were made of many lesions selected 


at random, and of all those about which doubt 





existed; the results of the histological studies indicated 
that the gross examinations were reliable. Percentages 
of tumor formation were computed on the basis of the 
number of animals alive in the group (effective total) 
at the time the first tumor appeared in the experiment, 
and also on the basis of an adjusted total, described by 
Bryan and Shimkin (3), that accounts for the deaths 
of nontumor animals during the period in which 
tumors appear. 


EXPERIMENTAL 

Two of the 4 equivalent groups of mice, 10 weeks of 
aye, were placed on the ad libitum diet, while the 
other 2 groups were given the calorie-restricted diet. 
After 4 weeks, there was applied to all the mice of the 
4 groups the first of 19 semi-weekly applications of the 
carcinogen. No tumors had appeared at the time the 
application of the carcinogen had been completed. 

Two days after the final application of the carci- 
nogen the following dietary changes were made: One 
of the groups being fed ad libitum was continued on 
this diet while the other was transferred to the calorie- 
restricted diet; similarly, one of the groups being fed 
the calorie-restricted diet was continued on this ration 
while the other was transferred to the ad libitum diet. 
The experiment was then continued for 52 weeks, 
during which period tumors appeared. Thus the 4 
groups had different sequences of diet: ad libitum— 
ad libitum (AA), ad libitum—restricted (AR), re- 
stricted-restricted (RR), and restricted—ad libitum 
(RA). The changes in diet (AR and RA) were made 
after the application of carcinogen was terminated, and 
before tumors had appeared. 

In Fig. 1 the mean weight curves of the mice in each 
of the 4 groups are given. After termination of the 
application of the carcinogen the mean weights of the 
2 groups, RA and AR, whose diets were changed, 
begin to approach the corresponding mean weights of 
groups AA and RR respectively. The adjustment 
occurs over a transition period of weeks. 

Table I shows the cumulative tumor counts in the 4 
groups at various periods of the experiment. It is to be 
noted that at the termination of the experiment 32 
tumors had arisen in the AA group, 16 in the AR, I! 
in the RR, and 24 in the RA. “Per cent tumors” are 
given both as percentages of the effective total and 
of the adjusted total. Both methods of computing the 
percentage of mice with tumors give comparable 
figures, indicating that the differences are not due to 
unequal distributions of deaths (in time or number) 
among the groups. 

In Fig. 2 
presented graphically. It can be seen that the RA curve 


the tumor percentages (cumulative) are 


begins somewhat later but tends to approach the AA 
curve. Likewise the AR curve tends to parallel the RR 
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Fic. 1.—Mean weight curves of the groups on the 4 different 
caloric sequences. 





The two groups, AA and RA, that were fed ad 
libitum during the period of tumor appearance, have 
a tumor incidence of about the same order, suggesting 
that the carcinogenic agent produces the initial fun- 
damental changes regardless of the diet—restricted or 
ad libitum—tfed during the period of carcinogenic 
application. Based on this conclusion it is of interest to 
make the following comparisons: AA and AR, which 
shows that caloric restriction in the period of tumor 
appearance inhibits the genesis of tumors; AR and RR, 
which indicates that the inhibition of tumor formation 
observed in the latter group is principally due to caloric 
restriction during the period of tumor appearance; and 
RA and RR, which, conversely, reveals that full feeding 
in the period of tumor appearance favors the genesis 


















TasLe I: RELATIONSHIP OF TUMoR INCIDENCE ‘TO THE PERIOD OF CALORIC RESTRICTION 
No. of 
Diet in period of: mice tumor- 
a No. CUMULATIVE TUMOR COUNT free and PER CENT TUMORS 
Tumor of mice — a ~eeamns —— ; 2 coaaieil alive at of of 
Painting formation (effective Weeks after first application of carcinogen end of effective adjusted 
Group (10 weeks) (52 weeks) total) 10 14 20 26 32 38 44 50 56 62 experiment total total 
AA Ad libitum—Ad libitum 49 © 8 13 17 21 23 27 DW Sk Sa l 65 69 
AR Ad libitum—Restricted 50) 0 0 | 4 9 10 11 14 16 16 26 32 34 
RR Restricted—Restricted 50 00 2 2 5 5 7 9 Il fl 26 22 24 
RA Restricted —Ad libitum 50 0 0 1 4 4 10 16 22 23 24 a 48 55 
Ly AA of tumors. The results of these experiments are best 
explained by assuming that the process of carcino- 
genesis is divided into two phases: (a) an initiatory or 
— -—hh pre-neoplastic stage, which under suitable conditions 
SOF Aanting Terminated, 
leads to (b) a developmental or neoplastic stage that 
Diets Changed . : nie 
* cmnanaeme mete y culminates in a perceptible tumor. Caloric restriction 
-° , , ; i al 
8 . has little or no effect in preventing the initial stage, 
@ while it distinctly inhibits the fruition of the neo- 
} —_ jlastic stage. 
£ Pw AR } ~ 
§ 20r 
sii eiiaaaiaaiintads 
DISCUSSION 
OF . , 
The induced skin tumor was chosen for these studies 
v P , = ‘ 
H fl 1 \ because its use provided excellent conditions for this 
“4 0 10 20 30 40 $0 60 


Weeks After tirst Application or Carcinogen 


Fic. 2.—Cumulative percentages of induced skin tumors (on 
basis of adjusted totals) in each of the 4 experimental groups. 


curve. Thus, the 4 experimental groups can be divided, 
trom the viewpoint of tumor incidence, into low-tumor 
groups, RR and AR, and high-tumor groups, AA and 
RA. 

Comparison of AA and RR clearly shows the signif- 
cant inhibitory effect on tumor formation when there 
is caloric restriction throughout the entire period of 
carcinogenesis. The degree of inhibition in group RR 
must be regarded as the base line in considering the 
effects produced by restricting the diet in only one 
period. 


particular type of investigation. An exact and equal 
amount of carcinogen could be applied to the animals 
of both the ad libitum and restricted groups, and dis- 
continued before dietary changes were made. Further- 
more, the carcinogen and its conversion products, as 
judged by fluorescence studies (1; 4-6; 10; 13; page 
474), are known to disappear from the skin within a 
short period after the last application of the carcinogen. 
These two conditions are not obtained as experiments 
are usually performed, with either the sarcoma induced 
by carcinogenic hydrocarbons or the spontaneous breast 
tumor. 

Our experiments permit the inferences: (a) that 
the initial fundamental changes due to the application 
of a carcinogen to the skin occur essentially to the 
same extent regardless of whether the animals are on 
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a tull or calorie-restricted diet, and (b) that it is the 
caloric regime during the period in which tumors 
appear that determines, to a large degree, whether or 
not a tumor will eventuate. Although the qualitative 
results are definite, certain aspects of the present experi- 
ment should be considered. A particularly important 
factor in the differences in tumor incidence between 
AA and RA, and between RR and AR, may be that 
under the conditions of our experiment there is only a 
very short interval between the time of the reversal of 
diets (and termination of carcinogen application) and 
the appearance of the first tumor. Consequently, during 
at least part of the period in which tumors appear the 
weights of the RA mice are less than those of the AA 
mice; conversely, the weights of the AR animals are 
higher than those of the RR animals. These relation- 
ships can be modified by a proper choice of potency, 
quantity, and duration of carcinogen application. 

One may conclude from the experiment reported in 
this communication that carcinogenesis can be divided 
into at least 2 distinct phases: (a) a stage of prepa- 
ration, latency, initiation, or pre-neoplasm, in which 
the cells become prepared or biased toward forming a 
tumor; and (b) a stage of development or formation 
that eventuates in a perceptible tumor. 

The carcinogen initiates pre-neoplastic changes re- 
gardless of whether the animals are on an ad libitum or 
calorie-restricted diet. In contrast, the ad libitum diet 
favors the development of these initial changes into 
perceptible tumors, while the calorie-restricted diet 
acts either by reversing these initial changes or pre- 
venting their development in many of the animals. 
These interpretations are given added significance by 
their agreement with the work reported by Rous and 
his associates (8, 9), and by Berenblum (2). 

Rous and Kidd (9), and MacKenzie and Rous (8), 
have shown that when a carcinogenic tar is applied to 
rabbit skin many more epidermal cells are rendered 
pre-neoplastic than declare themselves by forming 
tumors. Cells that had been conditioned or biased 
by tar painting were encouraged to form tumors 
by wound healing or the application of turpentine. 
The nonspecific stimulation of wound healing acted as 
the deciding influence in causing cells that had been 
“initiated” or “prepared” by tarring to eventuate into 
perceptible tumors. The authors bring out the need 
for a sharp distinction between the forces that induce 
neoplastic change (initiation or inception) and those 
that determine, or prevent, its realization in terms of 
a tumor (formation). 

Investigations by Berenblum (2) on the augmenta- 
tion of carcinogenesis by means of noncarcinogenic 
agents (cocarcinogenic action) have resulted in sig- 
nificant observations and interpretations. This investi- 





gator studied the effect exerted on the formation of skin 
tumors (induced by 3,4-benzpyrene) by croton resin 
(or turpentine) applied prior to, during, or after the 
application of the carcinogen. The use of croton resin 
prior to benzpyrene application had little or no demon- 
strable effect; its application concurrent with benzpy- 
rene throughout the experiment led to a pronounced 
increase in the formation of tumors; and its use after a 
limited period of benzpyrene application also resulted 
In a pronounced increase in the formation of tumors, 
This suggests that croton resin produces its principal 
effect when applied during the second stage (develop. 
mental) rather than during the initial (preparatory) 
stage. 

Although the precise cellular changes that eventuate 
in a tumor are not known, it has been possible to dis- 
tinguish 2 well-defined stages of carcinogenesis. The 
first stage of initial changes is brought about by spe- 
cific carcinogenic agents. A consideration of the 3 
distinct and different investigations suggests that these 
initial changes, once present, may then be favored by 
certain factors, resulting in tumors; or not favored, 
resulting in lack of development or possibly regression 
of these initial changes. Rous and his associates have 
shown that wound healing favors and encourages 
tumor formation from these biased cells. Berenblum 
has shown that croton resin has a similar effect. Both 
have found that turpentine has comparable properties. 
Our own work indicates that an adequate caloric in- 
take favors the formation of tumors from the biased or 
conditioned cells, while a diet that is calorie-restricted 
distinctly inhibits the development of tumors. Thus, 
in the skin of an animal, the changes brought about 
by a carcinogenic agent can be so altered by three 
distinct and diverse means (wound healing, croton 
resin, or a normal caloric intake) that considerably 
more tumors develop than in the absence of these 
factors. 

All 3 investigations, those of Rous and his associates, 
Berenblum, and our own, demonstrate that carcino- 
genesis may be considered to be divided into at least 
2 distinct phases: (a) a stage variously designated as 
initiation, inception, latency, preparation, or pre- 
neoplasm, produced by the carcinogenic agent; and 
(b) a stage of development, formation, or epicarcino- 
genesis, in which these initial changes result in 
a perceptible tumor even without the continued ap- 
plication of the carcinogenic agent. It is of signif 
cance that entirely different means—wound healing, 
croton resin, and caloric restriction—can affect the 
developmental stage; whereas it seems likely, though 
not definitely proved, that these same agents have little 
or no effect upon the initiation stage. 
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SUMMARY 


In earlier experiments it has been shown that calorie- 
restricted diets inhibit the formation of various types 
of tumors in mice. Although the restricted diet had 
been fed throughout the entire experimental period, 
there were observations suggesting that the inhibition 
may have been produced principally during the period 
in which tumors appeared, rather than in the preceding 
period of initiation. 

The production of skin tumors in mice by means of 
a limited application of carcinogenic hydrocarbon per- 
mitted the arbitrary separation of carcinogenesis into 
two periods or stages: initiation and development. The 
results, summarized below, were obtained by feeding 
various sequences of an ad libitum and calorie-restricted 
diet to 4 groups of mice that were given equal appli- 
cations of carcinogen. 





Diet in 

Diet in period of 

period of tumor Tumors, 

painting formation per cent 

Group (10 weeks) (52 weeks) (Adjusted) 

AA Ad libttum—Ad libitum 69 
AR Ad libitum—Restricted 34 
RA Restricted —Ad libitum > 
RR Restricted-—Restricted 24 


These data demonstrate that carcinogenesis can be 
divided into 2 distinct phases: 

I. A stage of preparation or initiation in which the 
normal cells become prepared or biased toward forming 
a tumor, and 

II. A stage of development or formation that eventu- 
ates in a perceptible tumor. Furthermore, it is shown 
that: 

A. The initial fundamental changes due to the ap- 
plication of a carcinogen occur regardless of whether 
the mice are on a full or calorie-restricted diet, and 

B. A full diet promotes the development of tumors 
from these initial changes, while a calorie-restricted 
diet inhibits such development. 


oN) 
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The Importance of Differential Consideration of the 
Stages of Carcinogenesis in the Evaluation of 





Cocarcinogenic and Anticarcinogenic 
Effects 


Albert Tannenbaum, M.D. 


(From the Department of Cancer Research, Michael Reese Hospital, Chicago 16, Illinois) 


(Received for publication June 28, 1944) 


This communication is an attempt to clarify and 
extend the concepts dealing with certain extrinsic or 
intrinsic factors that augment or retard carcinogenesis. 
Before discussing carcinogenesis it may be helpful to 
differentiate again between carcinogenesis and the 
subsequent growth of a tumor.’ Carcinogenesis im- 
plies the initiation of a neoplasm by a tumor-producing 
agent acting on normal tissue. Once the tumor is of 
microscopic size, even before it is perceptible on gross 
examination, carcinogenesis can be assumed to have 
been completed; the multiplication of the new tumor 
cells represents growth. The differentiation between 
genesis and growth is based both on morphological 
considerations and on the experimental observation of 
factors that encourage or inhibit carcinogenesis, while 
they have little or no influence on the growth of the 
tumor. Thus it is of experimental and possibly of clini- 
cal importance to distinguish between the genesis of a 
neoplasm from normal tissue, and the growth of such 
a tumor, or of tumor implants. Nevertheless one still 
finds references in the literature to the effects of a 
particular agent or procedure, without regard to the 
difference between genesis and growth. 

A parallel situation, dependent on the recognition 
of distinct stages in carcinogenesis itself, has devel- 
oped more recently. On the basis of experimental data 
and suggestions by Rous and his associates (30, 36), 
Berenblum (10), Tannenbaum (44), and the earlier 
work of others (19-21), and for experimental and 
possibly clinical purposes, it appears desirable to con- 
sider differentially the recognizable stages of carcino- 
genesis. 

Stages of carcinogenesis.—In extensive morphological 





| The distinction between genesis and growth of a tumor may 
be likened, in a broad sense, to the distinction between concep- 
tion and growth of a fetus. In both phenomena there may be 
no general agreement regarding the exact limits of component 
parts of the complete processes, or even whether such exact 
limits exist. Nevertheless, for the discussion of clinical and 
experimental observations, such separations have validity and 
usefulness. 
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studies many workers have demonstrated that when a 
chemical carcinogen is applied repeatedly, or even once, 
to the skin of a susceptible animal a series of changes 
antecedent to tumor formation takes place. In the 
main these include epithelial hyperplasia and increase 
in nuclear and nucleolar size; dermal alterations in- 
volving the hair follicles, sebaceous glands, collagen 
and elastic fibres, and inflammatory cells; and definite 
chemical changes in the epidermis (13-15, 18, 32, 34, 
35, 39, 41, 49). These may be only coincident with, 
or may themselves actually be, the lesions that have 
been referred to as initiation or pre-neoplasm. For 
even though the application of carcinogen is discon- 
tinued before tumors are expected, papillomas may 
develop in the pre-neoplastic site. It is therefore be- 
lieved that the first stage, either gradually or abruptly, 
goes over into the second stage of tumor formation 
or neoplasm. 

In a previous communication (44) it was pointed 
out that biological experiments of diverse nature sup- 
port this view: That carcinogenesis may be divided into 
at least two distinct stages: (a) a stage of preparation, 
latency, initiation, or pre-neoplasm, in which the nor- 
mal cells become biased toward forming a tumor; and 
(b) a stage of development, formation, or neoplasm, 
which eventuates in a perceptible tumor. In this res- 
pect our conclusions agree with those of Rous and his 
associates, Berenblum, and others. 

Berenblum (10), in discussing the genesis of skin tu- 
mors, also includes the concept of metacarcinogenesis 
(the conversion of a benign into a malignant tumor). 
We prefer to omit discussion of this concept, since the 
relationships of benign to malignant neoplasms are 
not clear. In the case of the skin, does the malignant 
cell develop from a papilloma cell or from a normal 
cell that is converted directly into a malignant cell? 
Is the carcinogenic agent responsible for this conversion, 
or is the change produced by the growing papilloma?’ 
Often the malignant tumor seems to be formed directly, 
and not from a benign papilloma. Moreover, other 
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malignant neoplasms in animals, such as the spon- 
taneous breast adenocarcinoma and induced sarcoma 
of the mouse, seem to develop directly and not through 
an intermediary benign tumor. Consequently, meta- 
carcinogenesis will be omitted from this discussion and 
carcinogenesis will be regarded as consisting essentially 
of the two stages: (a) pre-neoplasm (initiation), and 
(b) neoplasm (development). 

Anticarcinogenesis and cocarcinogenesis—In recent 
years substances have been found that either promote 
or inhibit the development of skin tumors when they 
are applied concurrently with a carcinogen. Beren- 
blum (4) applied the term “anticarcinogen” to di- 
chlorodiethylsulfide (mustard gas), which inhibits the 
formation of tumors when applied concurrently with 
the carcinogen, and Shear (38) suggested the term 
“cocarcinogen”’ to describe the augmenting effect of the 
basic fraction of creosote oil. Both stressed the fact 
that these substances, by themselves, do not initiate 
tumors,” but under optimal conditions either inhibit 
or promote their induction by carcinogens. Later these 
two investigators reported further experimental work 
along these lines (6, 7, 9, 12, 37) and Berenblum 
adopted Shear’s term “cocarcinogen” to describe the 
augmenting effect of croton resin. 

One gets the impression from Berenblum’s paper 
(10) that he considers that anticarcinogenic and co- 
carcinogenic actions influence the conversion of the pre- 
neoplastic stage to the neoplastic stage (epicarcinogenic 
action—Berenblum ), though his definition and discus- 
sion of cocarcinogenesis also imply that it may exert 
its effect at other times. However, our experimental 
results, as given both in the preceding and succeeding 
communications (44, 45), coupled with a critical evalu- 
ation of the literature, indicate that it may be possible 
to differentiate between the effects of a cocarcinogen 
(or anticarcinogen) in each of the two distinguishable 
stages of carcinogenesis. 

In brief, it is our thesis that cocarcinogenic and anti- 
carcinogenic agents may involve either the pre-neoplas- 
tic or neoplastic stage separately, and that the mechan- 
ism and nature of the effect may be entirely different 
during these two stages. It is possible that a particular 
means or substance may have one effect, cocarcino- 
genic, anticarcinogenic, or none, on the develop- 
ment of the pre-neoplastic stage; and another effect, 
cocarcinogenic, anticarcinogenic, or none, on the con- 
version to the neoplastic stage. 

It has been demonstrated that wound healing (30, 
36), croton resin (10), and free caloric intake (44) 
will all promote the production of skin tumors at sites 
already rendered pre-neoplastic by the previous applica- 


“An agent, administered alone, may have a slight carcino- 
genic effect, but this does not preclude the possibility that it 
May possess a strong cocarcinogenic or anticarcinogenic action. 


tion of suboptimal doses of carcinogen for a limited 
period, evidence that the augmenting effect evokes 
and/or maintains the neoplastic stage. It is likely that 
the same agents have little or no effect upon the de- 
velopment of the pre-neoplastic stage; thus these means 
of promoting carcinogenesis can be considered cocar- 
cinogenic actions that affect principally the develop- 
ment of the second or neoplastic stage of carcino- 
genesis. 

On the other hand, certain substances exert their 
principal influence when applied during the period of 
limited carcinogen application. It is well known that 
the potency of a carcinogen is dependent on the nature 
of the solvent used and the condition of the skin, as well 
as on other experimental factors. For example, when 
0.5 per cent strength of 1,2,5,6-dibenzanthracene was 
applied in various solvents it was found that tumor 
production was highest with chloroform, lower with 
oleic acid, and lowest with liquid paraffin (46). Again, 
ether or acetone, for a specific concentration of car- 
cinogen, effects a much higher production of tumors 
than benzene (16, 42), and the addition of as small an 
amount of paraffin as 2 per cent increases the effective- 
ness of both ether and benzene (16). On the other 
hand, dissolving the carcinogen in mouse fat or lanolin 
rather than in benzene results in a_ considerable 
reduction of tumor formation (31, 40). There are 
many more examples of the now established fact that 
the physical and chemical nature of the solvent can 
greatly influence the response to a given concentration 
of a carcinogen. 

In addition, there is much experimental evidence 
that application to the treated area of various sol- 
vents and agents before or between applications of car- 
cinogen may considerably affect tumor formation. Wat- 
son and Mellanby (47) review the early work on this 
subject, and in their own experimental data clearly 
establish the accelerating effect of mouse fat and olive 
oil under these conditions, and an increased tumor 
incidence due to preliminary application of mouse fat 
has been confirmed (31). Baumann and his associates 
have also contributed valuable data (26-28). 

The same wide variation occurs in sarcoma _pro- 
duction when different solvents are used in the sub- 
cutaneous, intramuscular, or intraperitoneal injection 
of carcinogens. Early reports by Peacock (33), Wat- 
son (48), and Berenblum and Kendal (8) emphasize 
this. For example, a carcinogen in homologous fat 
produces fewer tumors than when dissolved in lard 
or sesame oil. There is considerable literature on this 
subject, which has been adequately surveyed by Bur- 
dette and Strong (11) and by Dickens and Weil- 
Malherbe (22). More recently Leiter and Shear (29) 
have reviewed certain aspects of this subject, and in 
extensive experimentation have compared tricaprylin 
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and various lard fractions. They report: “In com- 
parison with tricaprylin as the control vehicle, lard 
residue produced a striking retardation of tumor pro- 
Further 
fractionation indicated which components may be re- 
sponsible for the promoting action and demonstrated 
that the retarding influence resides in the glyceride 


duction whereas lard filtrate promoted it. 


fraction richest in saturated fatty acids ot high mo- 
lecular weight.” 

The effectiveness of a carcinogen is therefore depen- 
dent, among other factors, on the nature of the solvent, 
and, with regard to skin tumors, can be modified by the 
addition of certain agents to the skin betore or between 
applications of the carcinogen. In other words, solvents 
and other agents may exert a profound cocarcinogenic 
or anticarcinogenic influence during the initiation or 
pre-neoplastic ‘stage. In contrast, these same solvents 
and agents may have little or no effect when applied 
after a limited application of carcinogen, 7.¢., during 
the developmental or neoplastic stage. 

Little the 
changes of carcinogenesis, in either its pre-neoplastic or 
neoplastic stages. However, it is obvious that solvents 
or agents that augment or inhibit in the pre-neoplas- 
tic stage must do so in the presence of the carcinogen 
(or its conversion products). On the other hand, cocar- 


is known about fundamental cellular 


cinogenic and anticarcinogenic actions 1n the neoplastic 
stage may occur principally in the absence of carci- 
nogen, since it has been shown that this disappears 
from the skin within a few weeks after the last ap- 
plication (2, 23-25, 39, 43 page 474). 

It is likely that a solvent or agent applied during the 
pre-neoplastic stage exerts its main effect on the 
rate and amount of carcinogen absorbed into the skin; 
or, in the case of sarcoma production, the rate of re- 
This 


mechanism may be considered a physical or solvent 


moval or diffusion from a subcutaneous site. 


influence on the effective dosage of the carcinogen. 
On the other hand, some agents, whether applied after 
a limited or throughout a prolonged application of a 
carcinogen may act on the developing tumor cell 
itself, during the neoplastic, or developmental, stage, 
thereby inhibiting or enhancing carcinogenesis. 
Carcinogenesis may thus be augmented or inhibited 
in either the pre-neoplastic or the neoplastic stage. The 
means, mechanisms, and significance of the changes 
brought about in these two periods are worthy of 
differentiation, for such an analysis should result in 
better understanding. 
cinogenesis into stages may not be possible with all 


Technics tor separating car- 


types of tumors, but it is certainly practical for the in- 
duced skin tumor and probably for the induced 
sarcoma (1). 

That a particular noncarcinogenic procedure may 
promote or inhibit in one stage of carcinogenesis and 
not in the other has been shown in the preceding com- 








munication (44), which introduces experimental eyj- 
dence suggesting that caloric restriction definitely in- 
hibits carcinogenesis in the developmental (neoplastic) 
phase and has little effect, if any, on the initiation 
(pre-neoplastic) phase. It is even conceivable that a 
particular substance * may have an inhibiting effect in 
one stage, and a promoting action in the other. The 
results of Berenblum’s experiments with carbon dioxide 
snow (3, 5) and of Crabtree’s with monochloracetone 
(17) suggest this latter possibility, but it would be 
premature to say more until this point is carefully 
tested. 

The factual and theoretical considerations discussed 
in this communication indicate the desirability of 
testing, when teasible, the effect of a particular agent 
or procedure (solvent, chemical agent, hormone, physi- 
cal agent, inflammation, trauma, wound healing, or 
dietary change) during each stage of carcinogenesis 
as well as during the whole experimental period. It is 
likely that such practice will improve our concepts of 
carcinogenesis and our understanding of the mode of 
action of the experimental agent or procedure. It may 
be worth while to repeat that the effects of these agents 
and procedures may be different for the two stages of 
carcinogenesis, and entirely unrelated to their effects on 
the subsequent growth of the tumor. 

From comparisons of experimental carcinogenesis 
in animals and occupational tumors in man it may be 
assumed that the latent period may be as long as 20 
years in the latter. Therefore, from a_ prophylactic 
viewpoint, there are practical possibilities of thinking 
in terms of cocarcinogenic and anticarcinogenic effects 
on the separate stages of tumor genesis. It would be ad- 
vantageous to find means and methods that (a) pre- 
vent and retard the initiatory stage of carcinogenesis, 
and (b) retard or do not accelerate its formative stage. 
On the basis of this discussion, the author believes that 
these are practical goals. 


SUMMARY 


Promotion and inhibition of carcinogenesis by means 
of noncarcinogenic agents and procedures have been 
described as cocarcinogenesis and anticarcinogenesis 
respectively. In view of certain experimental data and 
Interpretations trom our laboratory, coupled with con- 
sideration of the pertinent literature, it appears desirable 
to emphasize the following: 

1. The genesis of a tumor proceeds through at least 
two stages: 


(a) A pre-neoplastic stage (preparation, initia- 
tion, inception), which under proper conditions 
leads to 

(b) A neoplastic stage (development, forma- 
tion). 





3 See footnote 2. 
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?. Such procedures as wound healing, application of 


croton resin, and caloric restriction can affect the neo- 
plastic stage, but have little or no effect on the pre- 
neoplastic stage. 


3. Certain solvents and other procedures can have a 


definite effect during the pre-neoplastic stage, yet may 
be without significant effect during the neoplastic stage. 


4. A particular agent or procedure may have one 


effect, cocarcinogenic, anticarcinogenic, or none, on the 
development of the pre-neoplastic stage, and another 
effect, cocarcinogenic, anticarcinogenic, or none, on the 
outcome of the neoplastic stage. 

5. The desirability of testing, when feasible, the effect 
of a particular agent or procedure (solvent, chemical, 
hormone, inflammation, trauma, dietary change) dur- 


ing each stage of carcinogenesis as well as during the 
whole experimental period. 


. The likelihood that such practice would increase 


our knowledge of the mechanism of carcinogenesis 
and have clinical implications. 


AI 


(), 


REFERENCES 


AnpERVONT, H. B., and Suerar, M. J. Production of Tumors 


in Mice Following the Removal of Methylcholanthrenc- 
Cholesterol Pellets. J. Nat. Cancer Inst., 2:333-334. 1942. 
speck, S., and Pracock, P. R. The Latent Carcinogenic 
Action of 3:4 Benzpyrene; Results of Intermittent Appli- 
cations to the Skin of Mice. Brit. J. Exper. Path., 21:227- 
230. 1940. 
SERENBLUM, I. Following Freezing 


Brit. J. Exper. Path... 10: 


‘Tumour-Formation 
with Carbon Dioxide Snow. 
179-184. 1929. 

BerRENBLUM, I. The Modifying Influence of Dichloroethy! 
Sulphide on the Induction of Tumours in Mice by Tar. 
J. Path. & Bact., 32:425-434. 1929. 

JERENBLUM, I. Further Investigations on the Induction of 
Tumours with Carbon Dioxide Snow. Brit. J. 
Path., 11:208-211. 1930. 

sERENBLUM, I. The Anti-Carcinogenic Action. of Dichloro- 
diethylsulphide (Mustard Gas). J. Path. & Bact., 34:731- 
746. 1931. 

BERENBLUM, I. 


Exper. 


Experimental Inhibition of Tumour In- 
duction by Mustard Gas and Other Compounds. J. Path. 
& Bact., 40:549-558. 1935. 

sERENBLUM, I. and Kenpar, L. PP. The Destruction of 
1:2:5:6-Dibenzanthracene in the Mouse. 
30:429-432. 1936. 

sERENBLUM, I. The Cocarcinogenic Action of Croton Resin. 
Cancer Research, 1:44-48. 1941. 

SERENBLUM, I. The Mechanism of 
Study of Significance of Cocarcinogenic Action and Re- 
lated Phenomena. Cancer Research, 1:807-814. 1941. 

Burpvetre, W. J., and Srrone, L. C. Comparison of Methyl! 
Salicylate and Benzene as Solvents for Methylcholan- 

Cancer Research, 1:939-941. 1941. 

Canor, S., SHrar, N., and Suear, M. J. Studies in Carcino- 
genesis. XI. Development of Skin Tumors in Mice 
Painted with 3:4-Benzpyrene and Creosote Oil Fractions. 
Am. J. Path., 16:301-312. 1940. 

CARRUTHERS, C., and Sunrzerr, V. Influence of Limited 
Application of Methylcholanthrene upon Epidermal Iron 
and Ascorbic Acid. J. Nat. Cancer Inst., 3:217-220. 
1942. 


Biochem. J., 


Carcinogenesis. A 


threne. 


14. 


16. 


N 
i) 


No 
1 


30). 


31. 


33. 


CARRUTHERS, C., and SuntTzEFF, V. Chemical Studies on 
the Mode of Action of Methylcholanthrene on Mouse Epi- 
dermis. Cancer Research 3:744-748. 1943. 

Cowpry, E. V., and PaLterra, F. X. Changes in Cellular, 
Nuclear, and Nucleolar Sizes During Methylcholanthrene 
Epidermal Carcinogenesis. J. Nat. Cancer Inst., 1:745- 
759. 1941. 

CraAaBrREE, H. G. Influence of Solvents on the Rate of 
Induction of Epithelial Skin Tumours in Mice. J. Path. 
& Bact., 51:299-302. 1940. 

CrapTREE, H. G. Stimulation of Tumor Induction by an 
Inhibitor of Cell Glycolysis. Cancer Research, 1:34-38. 
1941. 

CraMer, W., and Sroweii, R. E. The Early Stages of 
Carcinogenesis by 20-Methylcholanthrene in the Skin of 
the Mouse. II. Microscopic Tissue Changes. J. Nat. 
Cancer Inst., 2:379-402. 1942. 

DrriMaN, H. T. Die Entstehung des experimentellen 
Teerkrebses und die Bedeutung der Zellenregeneration. 
Zeitschr. f. Krebsforsch., 21:220-226. 1924. 

DrELMAN, H. T., and van Erp, J. P. 
experimentellen Tumorwachstum. I. 
menhang 


Beobachtungen an 
Uber den Zusam- 


zwischen Regeneration und Tumorbildung. 


Zeitschr. f. Krebsforsch., 24:86-98. 1927. 
Drs LicgnNeris, M. J. A. Precancer and Carcinogenesis. 


Am. J. Cancer, 40:1-46. 1940. 
Dickens, F., and Weit-Maruerse, H. 
Carcinogenesis. I. 


Factors Affecting 

The Effect of Lipoid Solvents on 
Tumor Production by 3,4-Benzpyrene. Cancer Research, 
2:560-566. 1942. 

Dontacnu, I., Morrram, J. C., and Weicertr, F. The Fluo- 

Part I: The Dis- 

tribution of Fluorescence at Various Sites, Especially the 

Skin of Mice. Brit. J. Exper. Path., 24:1-9. 1943. 

Mottram, J. C., and Weicertr, F. The Fluo- 
rescence of 3:4-Benzpyrene in Vivo. Part II: The Inter- 
Relationship of the Derivatives Formed in Various Sites. 
Brit. J. Exper. Path., 24:9-14. 1943. 

HirGer, I. On the Mechanism of Carcinogenesis by Chemi- 
cal Compounds. Am. J. Cancer, 28:522-529. 1936. 
Jacospl, H. P., and BauMaANN, C. A. The Effect of Fat on 
Am. J. Cancer, 39:338-342. 1940. 
Lavik, P. S., and BauMaNN, C. A. Dietary Fat and Tumor 

Formation. Cancer Research, 1:181-187. 1941. 

Lavik, P. S., and BAUMANN, C. A. Further Studies on the 
Tumor-Promoting Action of Fat. Cancer Research, 3:749- 
756. 1943. 

Leirer, J., and SHrar, M. J. Quantitative Experiments 
on the Production of Subcutaneous Tumors in Strain A 
Mice with Marginal Doses of 3,4-Benzpyrene. J. Nat. 
Cancer Inst., 3:455-477. 1943. 

MacKenzir, I. and Rous, P. The Experimental Disclosure 
of Latent Neoplastic Changes in Tarred Skin. J. Exper. 
Med., 73:391-416. 1941. 

Moron, J. J., and Miper, G. B. Effect of Petroleum 
Ether Extract of Mouse Carcasses on Skin Tumor Pro- 
duction in C57 Black Mice. Pub. Health Rep., 55:670- 
676. 1940. 

Orr, J. W. The Changes Antecedent to Tumour Forma- 
tion during the Treatment of Mouse Skin with Carcino- 
genic Hydrocarbons. J. Path. & Bact., 46:495-515. 1938. 

Peacock, P. R. Proc. Leeuwenhoek-Vereeniging, Amster- 
dam, June, 1935. Cited by Chalmers and Peacock. 
Cuacmers, J. G., and Peacock, P. R. Further Evidence 
Regarding the Elimination of Certain Polycyclic Hydro- 
carbons from the Animal Body. Biochem. J., 30:1242- 
1248. 1936. 


rescence of 3:4-Benzpyrene in Vivo. 


Dontacn, I. 


Tumor Formation. 





Cancer Research 








36. 


37. 


38. 


40). 


41. 


2. 


PuLttincer, B. D. The First Effects on Mouse Skin of 
Some Polycyclic Hydrocarbons. J. Path. & Bact., 50:463- 
471. 1940. 

PuLuinceR, B. D. Correlation between Carcinogenic Potency 
and the First Skin Reaction to Certain Hydrocarbons. 
J. Path. & Bact., 53:287-288. 1941. 

Rous, P., and Kipp, J. G. Conditional Neoplasms and 
Subthreshold Neoplastic States. A Study of the Tar 
Tumors of Rabbits. J. Exper. Med., 73:365-390. 1941. 

SaLL, R. D., and SHrar, M. J. Studies in Carcinogenesis. 
XII. Effect of the Basic Fraction of Creosote Oil on 
the Production of Tumors in Mice by Chemical Carcino- 
gens. J. Nat. Cancer Inst., 1:45-55. 1940. 

SHEAR, M. J. Studies in Carcinogenesis. V. Methyl De- 
rivatives of 1:2-Benzanthracene. Am. J. Cancer, 33:499- 
537. 1938. 

Simpson, W. L., and Cramer, W. Fluorescence Studies of 
Carcinogens in Skin. I. Histological Localization of 
20-Methylcholanthrene in Mouse Skin after a Single 
Application. Cancer Research, 3:362-369. 1943. 

Simpson, W. L., and Cramer, W. Sebaceous Glands and 
Experimental Skin Carcinogenesis in Mice. Cancer Re- 
search, 3:515-518. 1943. 

SUNTZEFF, V., and CarruTHers, C. The Effect of Methyl- 
cholanthrene upon Epidermal Sodium and Calcium. Can- 
cer Research, 3:431-433. 1943. 

STowELL, R. E., and Cramer, W. The Effect of Solvents 
in Methylcholanthrene Epidermal Carcinogenesis. <A 





43. 


44, 


46. 


48. 





Comparison of Benzene and Acetone. Cancer Research. 
2:193-197. 1942. | 

TANNENBAUM, A. The Genesis and Growth of Tumors. 
Ill. Effects of a High-Fat Diet. Cancer Research, 2:468- 
475. 1942. 

TANNENBAUM, A. The Dependence of the Genesis of 
Induced Skin Tumors on the Caloric Intake During 
Different Stages of Carcinogenesis. Cancer Research, 
4:673-677. 1944. 

TANNENBAUM, A. The Dependence of the Genesis of In- 
duced Skin Tumors on the Fat Content ot the Diet 
during Different Stages of Carcinogenesis. Cancer Re- 
search, 4:683-687. 1944. 

Twort, J. M., and Tworr, C. C. Comparative Activity 
of Some Carcinogenic Hydrocarbons. Am. J. 
35:80-85. 1939. 

Watson, A. F., and MELLANBy, E. Tar Cancer In Mice. 
II: The Condition of the Skin When Modified by Ex- 
ternal Treatment or Diet, as a Factor in Influencing 
the Cancerous Reaction. Brit. J. Exper. Path., 11:311- 
322. 1930. 

Watson, A. F. Comparative Studies on Carcinogenesis in 
Rats. Am. J. Cancer, 25:753-762. 1935. 

Wicks, L. F., and Sunrzerr, V. Reduction of Total Lipid- 
Protein Nitrogen Ratio of Mouse Epidermis by a Single 
Application of Methylcholanthrene. J. Nat. Cancer Inst., 
3:221-226. 1942. 


Cancer, 

















The Dependence of the Genesis of Induced Skin Tumors 
on the Fat Content of the Diet during Different 
Stages of Carcinogenesis 


Albert Tannenbaum, M.D. 


(From the Department of Cancer Research, Michael Reese Hospital, Chicago 16, Illinois) 


(Received for publication June 28, 1944) 


The genesis of induced skin tumors is facilitated by 
a diet rich in fat. Since the results in the preceding 
reports (7, 8) indicate that carcinogenesis proceeds 
through two distinguishable phases, (a) an initiatory, 
or preneoplastic, stage, which under favorable condi- 
tions leads to (b) a developmental or neoplastic stage 
that culminates in the appearance of a tumor, it be- 
comes of interest to ascertain the stage or stages of car- 
cinogenesis in which the facilitating effect of a high- 
fat diet occurs. 

The results of other investigators, who have reported 
considerable increases in the incidence of induced skin 
tumors in animals consuming a high-fat diet, have 
been reviewed (6). In our experiments the increase 
in formation of skin neoplasms, though real, was of a 
decidedly lower magnitude. The present communica- 
tion attempts to explain the reasons for this difference. 

The experiments reported in this paper were per- 
formed according to the technic described in a previous 
work (7) on calorie restriction. An arbitrary separa- 
tion of the phases of initiation and development is 
achieved by terminating the application of carcinogen 
just before the first tumor is expected. Under these 
conditions, the painting period roughly conforms to 
and contains what may be considered the initiatory 
phase, while the period following the painting covers 
the major portion, if not all, of the developmental 
phase. The effect of a fat-enriched diet on each of the 
two stages of carcinogenesis is determined by com- 
paring the tumor incidence of mice receiving a high- 
fat diet during the limited painting period with the 
tumor incidence of mice receiving the high-fat diet only 


in the period following the application of the carci- 
nogen. 


METHODS 


Pure-strain mice, obtained originally from the Roscoe 
B. Jackson Memorial Laboratory and inbred in our 
laboratory, were used. Each experimental series was 
divided into groups of 50 male mice equivalent as to 
age and weight. Many of the animals in one group of 
an experiment had litter mates in the other group or 
groups. The animals were housed 5 to a cage. Each 


was numbered and a separate record of its progress 
was kept. 

The animals were inspected for tumors and weighed 
at 2 week intervals; the weights of those bearing car- 
cinomas were not included in the group averages. 
Papillomas or carcinomas were distinguished by their 
gross appearance and by palpation; none of the papil- 
lomas regressed and eventually many were replaced by 
carcinomas (7). The tumor count and time of appear- 
ance refer to the first perceptible tumor, papilloma or 
carcinoma, that each mouse developed. Percentages of 
tumor formation were computed on the basis of the 
number of animals alive at the time the first tumor 
appeared in any group of an experiment (effective 
total) and also on the basis of an adjusted total des- 
cribed by Bryan and Shimkin (1), that accounts for the 
deaths of nontumor animals during the period in which 
tumors appear. 

At postmorten, the tumors were sectioned and ex- 
amined in the gross; preparations for histological 
study were made of many selected at random, and of all 
lesions about which doubt existed. The results of the 
histological studies indicate that the gross examinations 
were reliable. 

Two diets were employed. The control diet (low- 
fat) consisted of 1.4 gm. Purina dog chow meal, 0.9 
gm. skimmed-milk powder, and 1.9 gm. cornstarch 
per day for each animal. The high-fat diet was pre- 
pared by substituting 0.9 gm. of hydrogenated cotton- 
seed oil! for the 1.9 gm. of starch. Thus, the two 
diets contained approximately equal quantities of pro- 
tein, vitamins, and minerals, and differed only in their 
fat and carbohydrate content. The approximate com- 
positions of the diets in grams per mouse per day were 
as follows: 


Control (C) Iligh-fat (I) 


Gm. Per cent (jm. Per cent 


Protein 0.62 15 0.62 19 
Fat 0.08 2 0.98 3] 
Carbohydrate 2.92 70 1.22 38 


Ash 0.16 4 0.16 > 





1 The hydrogenated cottonseed oil (Kremit) was generously 
furnished by Armour and Company. 
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A weck’s supply of the weighed dietary constituents 
was mixed with sufficient water to form an easily 
molded mash, which was cut into equal blocks, per- 
mitted to dry over night, stored in a refrigerator, and 
fed daily. The actual average food consumption (re- 
ported under Results) of each experimental group was 
ascertained by weighing back each week the tood left 
in the cages. All animals had free access to water. 

For convenience the following letter combinations are 
employed to designate the dietary sequences used in 
these experiments: CC, control diet throughout the 
experiment; CF, control diet during the period of car- 
cinogen application, high-fat diet in the succeeding 
period; FC, high-fat diet during the period of carci- 
nogen application, control diet in the succeeding period; 
and FF, high-fat diet throughout the experiment. 


TaBLe I: DEPENDENCE OF 





The results are given in Table I. At the end of the 
experiment, 49 weeks after the first application of the 
carcinogen, 18 mice of the S2-FC group had developed 
tumors, in comparison with 23 in the S3-CF group. A 
difference of 5 tumors (approximately 10 per cent) 
corresponds to the degree of augmentation obtained 
previously by the use of high-fat diets in 5 different 
experiments (6); the augmentation, though not of 
large magnitude, occurred consistently and with no 
exception, and theretore must be considered real. The 
mean times of appearance of the tumors were 33 +2,7 
and 28 +2.0 weeks respectively. Thus a high-fat diet 
promotes a higher incidence of benzpyrene skin tumors 
when fed during the second, or developmental, stage 
of carcinogenesis than when fed during the initiatory 
stage (period of carcinogen application). 


THe INCIDENCE OF INDUCED SKIN “TUMORS ON WHETHER A HicuH-Far Diet Is 


FED DURING OR AFTER A LIMITED PERIOD OF CARCINOGEN APPLICATION 


kat content of diet 


Number 


of mice Papa | 

During l-ollow- tumor- ro Cees Ee eens 
carcino- ing Car- Number CUMULATIVE TUMOR COUN free and of of 
gen appli- cinogen of mice calc sali iia tail aati alive at effec- ad- 

cation applica- (effective eeKs after first application of carcinogen end of ex- tive justed 

Group (13 weeks) tion total ) is BF ai 29 ss ae 41 45 49 periment total total 
S2-FC high low 50 ; = 7 9 10 12 14 #18 28 36 38 
S3-CF low high 49 0 6 7 4 #36 %&FS 22 23 23 2] 47 50 


* Twenty-six semi-weekly applications, terminated before any tumors appeared. 


RESULTS 


Experiment 1.—Two groups of mice, each consisting 
of 50 C57 black male mice, born within a span of 3 
weeks, were transterred to their respective control and 
high-fat diets when they averaged 10 weeks of age. 
After 6 weeks they received the first of 26 semi-weekly 
applications of 0.3 per cent benzpyrene in benzene. 
At each application 1 drop of the solution, containing 
about 0.05 mgm. of the carcinogen, was applied to the 
skin of the interscapular region by means of a dropping 
pipette. 

No tumors were present at the time of the last ap- 
plication of the carcinogen (13th week after the first 
application). Two days later the following dietary 
changes were made: The group (S3) that had been fed 
the control diet was now transferred to the high-fat 
diet, while the group (S2) that had been on the high- 
fat diet was now given the control diet. The groups 
were designated as S3-CF and S2-FC respectively. 

The mice of both groups consumed approximately 
3.5 gm. per day when on the control diet and 2.8 gm. 
when on the high-fat diet. These quantities of food 
contain approximately the same amounts of essential 
dietary constituents (protein, vitamins, and minerals); 
the caloric intake is higher, and the mean weights 
of the mice | to 3 gm. greater, on the fat-enriched 
diet. 


kxperiment 2.—In this experiment 4 equivalent 
groups of 50 male dba mice, 10 weeks of age, were 
employed. Two of the 4 groups were placed on the 
control diet, while the other 2 were given the high-fat 
diet. After 4 weeks the first of 19 semi-weekly applica- 
tions of a 0.3 per cent solution of 3,4-benzpyrene in 
benzene was applied to the skin of the interscapular 
region by means of a dropping pipette. 

Two days after the last application of the carcinogen, 
and before tumors had developed in any of the mice, 
the following dietary changes were made: One of the 
groups (S10) being fed the control diet was continued 
on this ration while the other (S13) was transferred to 
the high-fat diet; similarly, one of the groups (SII) 
on the high-fat diet was continucd on this ration while 
the other (S12) was transferred to the control diet. 
This resulted in 4 groups, which differed with respect 
to the indicated dietary sequences: S10-CC, SI1-FF, 
S12-FC, and $13-CF. The average daily food consump- 
tion of the mice on the control diet was 4.0 gm., and on 
the high-fat diet 3.1 gm. Caleric intake and body 
weights follow the same paitern as in Experiment I. 
The results are given in Table II. Of the number of 
mice alive at the time the first tumor appeared in any 
group (effective total) the percentage of tumors for 
the four groups are 68, 78, 64, and 82 respectively. 
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636 





Cancer Research 





more tumors than did controls on a low-fat diet. The 
coats of the animals on the high-fat diet assumed a 
characteristic oiliness. Such a high-fat diet produced 
both an oiliness of the skin and an increase of tumor 
formation comparable to that seen in groups of animals 
maintained on the control diet, but whose skins were 
treated with either mouse fat or olive oil preceding 
each application of the carcinogenic tar. In a recent 
publication (4) Lavik and Baumann have also come 
to the conclusion that much of the effect of the high- 
fat diets they employed was exerted locally through 
oiliness of the skin, arising from local contact with 
the fatty ration. 

In contrast, it is important to stress that the coats 
of the animals in our experiment showed no visible 
greasiness, even though the fat content of the high-fat 
diet was higher than in those used by Watson and Mel- 
lanby and by Lavik and Baumann. This is probably 
due to our method of preparing the diet. 

The small but consistent increase in tumor formation 
on a high-fat diet reported by us previously (6) and in 
this communication, did not occur through the 
medium of oily skins. Gross examination revealed 
no significant differences in the skins of the control and 
fat-fed groups, and examination of sections stained 
tor fat confirmed this impression. It should be empha- 
sized again that the mice of the $12-FC group (fed 
the high-fat ration during the period of carcinogen 
application) developed no more tumors than the mice 
consuming the control diet (S10-CC). This suggests 
that the increase in tumor incidence in the S11-FF 
group 1s not due primarily to an increase of fat on the 
skin during the period of carcinogen application. 

It is likely that the increase in tumor formation in 
groups SI1-FF and S13-CF was due to fat absorbed 
from the gastrointestinal tract and carried to the skin, 
where it acted in some unknown way. This effect 
probably exerts its influence on the transition of the 
pre-neoplastic to the neoplastic stage. 

Thus, fat in high concentration in the diet may have 
two separate effects: (a) If, through physical contact, 
it produces an oiliness of the skin in animals that are 
being subjected to carcinogen application, it facilitates 
the absorption of the carcinogen and thus produces 
a considerable increase in tumor formation; (b) the 
dietary tat is absorbed through the gastrointestinal 
tract producing systematically a small but definite co- 
carcinogenic effect on tumor formation. This concept 
is an example of the general hypothesis stated in an 
earlier paper (6), dealing with the effects of a high- 
fat diet on spontaneous mammary tumors, primary 
lung tumors, and induced skin and _ subcutaneous 
tumors. It was stated “that the effects reported may be 
the resultant of two properties of fat: (a) ‘solvent 
action’ on the carcinogen; and (b) ‘cocarcinogenic ac- 
tion’ on the developing tumor cell.” 





On the basis of the facts and hypothesis discussed 
above the differences between our results and those of 
Lavik and Baumann are to be expected. Since the 
coats of Lavik and Baumann’s mice were oily, the 
results of these investigators can be explained as the 
joint effect of both solution of the carcinogen in the 
greasy skin during the pre-neoplastic stage, and a co- 
carcinogenic action in the subsequent neoplastic stage. 
In contrast, our results were obtained with mice whose 
fur did not become greasy from contact with the diet, 
and are due only, or mainly, to the cocarcinogenic 
action of fat in the neoplastic stage; in other words, to 
nutritional variation and not to a change in oiliness 
of the coat. It may be helpful to emphasize the neces- 
sity of distinguishing between the results that may 
be obtained under these two conditions. 

In addition to giving a better understanding of the 
effects of fat solvents and high-fat diets on epidermal 
carcinogenesis, the experiments substantiate the im- 
portance of differentiating the stages of carcinogenesis. 
[In a previous publication (7) it was shown that 3 
entirely different means, wound healing, croton resin, 
and caloric restriction, exert a considerable effect on 
the incidence of neoplasms when applied during the 
developmental phase, while they exert little or no effect 
when applied during the initiation phase. To these 
factors one may now add the augmenting effect of a 
high-fat diet eaten during the developmental phase of 
carcinogenesis. 

It is probable that at the present time there are not 
enough facts to explain the promoting effect of a high- 
fat diet. In both this and an earlier communication 
we have expressed our general views. Lavik and Bau- 
mann (4) have suggested that “much of the systemic 
or cocarcinogenic activity of dietary fat, if not all, 1s 
exerted through the medium of a voluntarily increased 
intake of calories on diets high in fat.” We cannot 
agree with this conception, since high-fat diets have no 
effect on the incidence of lung tumors (6); this should 
be augmented if the effects of such a diet were due to 
increased caloric intake. In addition, there are data 
(unpublished) suggesting that tumor formation 1s 
accelerated by fat-enriched diets of caloric levels equal 
to or even less than those of low-fat control diets. 

From a practical and clinical viewpoint it becomes 
important, to differentiate between: (a) the results 
caused by external application of lipids and organic 
solvents during exposure to carcinogenic agents, and 
(b) the results of ingestion of a high-fat diet. Fats, oils. 
and solvents may have a decided augmenting effect on 
the production of industrial skin cancers or tumors 
produced elsewhere by agents absorbed through the 
skin. On the other hand, the ingestion of high-fat diets 
may produce its augmenting effect independently 0! 
oily agents on the skin surface. 

In a review of insurance statistics on the relationship 
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of body weight to cancer (5) it was shown that persons 
of average weight or less are not so likely to develop 
the disease as are those who are overweight. If the 
results on the relationship of nutrition to cancer in- 
cidence in mice can be carried over to man it follows 
that a calorie-restricted and low-fat diet may aid in the 
prevention of human cancer, or at least delay its onset. 
Besides, as indicated in this communication, these re- 
strictions should produce beneficial results even if begun 
after carcinogenic stimuli have been acting for a con- 
siderable period of time. 


SUMMARY 


A fat-enriched diet promotes the production of skin 
tumors induced by carcinogenic hydrocarbons. Since 
the carcinogenic process can be divided into two dis- 
tinguishable stages, initiation and development, it 
seemed of interest to determine whether the facilitat- 
ing effect occurs in one or both of these stages. The 
carcinogen was applied for a limited period only, and 
the high-fat diet was fed to different groups either dur- 
ing the period of application, in the period following 
application, or throughout both periods. The ingestion 
of the high-fat diet during the period following applica- 
tion of the carcinogen exerted a small but definite 
facilitating influence on the formation of skin tumors, 
equal to that obtained when the high-fat diet was fed 
throughout the experiment; no such effect was observed 
if the high-fat diet was fed only during the limited 
period of carcinogen application. This suggested that 
the facilitating effect of the high-fat diet operated 
principally in the neoplastic or developmental stage 
of carcinogenesis. In contrast, facilitating effects of 
greater magnitude have been reported in animals 
whose skins have become oily from contact with a fat- 
enriched ration. This effect, due to carcinogen applica- 


tion in the presence of an oily skin, which affects solu- 
bility and absorption of the carcinogen, must not be 
considered a primary effect of a fat-enriched diet. Our 
high-fat diet was prepared and fed in such a way that 
the fur of the animals was not oily. Therefore it 
must be emphasized that one can distinguish between 
the tumor-promoting effect due to oily skins, in the 
initiatory stage, and the tumor-promoting effect that 
is produced systemically by ingested fat, in the devel- 
opmental phase. The experimental and clinical impor- 
tance of such differentiation is discussed. 
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It has previously been demonstrated that the rate of 
tumor induction in mice by chemical carcinogens of the 
hydrocarbon type is retarded by a series of compounds 
containing labile halogen atoms (9, 10). These halogen 
compounds ranged from chloro-acetal, a compound of 
relatively low reactivity, to a variety of highly active 
acid halides. The velocity constants of their reaction 
with cysteine under physiological conditions and their 
power of checking cell glycolysis followed the same 
order and ran parallel with their capacities for retarding 
tumor induction. 

The question arose whether the inhibition of the 
glycolytic process was the effective determinant of the 
slowing of the carcinogenic process, since, in addition 
to this action, all the compounds used could affect 
other cell mechanisms by fixation of sulphydryl groups. 
This more generalized concept, that disturbances of 
sulphur metabolism interfere with carcinogenic action, 
seemed worthy of investigation. For this purpose, sub- 
stances were required that would affect sulphur metab- 
olism but be devoid of direct, specific action on the 
glycolytic mechanism. Compounds eliminated as mer- 
capturates should fulfil this role, provided that detoxi- 
cation occurred locally in the skin. The literature deal- 
ing with the elimination of bromobenzene and allied 
substances describes the liver as the principal site of 
detoxication, since the toxic substances were normally 
administered via the stomach. Evidence will be given 
that bromobenzene can also be detoxicated in the skin 
and that its application to an area of skin under the 
influence of a carcinogen effectively retards, and some- 
times prevents, the completion of the carcinogenic 
process. 3 

Since the glycolysis-checking compounds with their 
active halogen atoms, and bromobenzene with a halo- 
gen atom unreactive in the same sense, have the com- 
mon property of disturbing sulphur metabolism, the 
inference is made that the latter is the biochemical basis 
of their anticarcinogenic action. 


* Because of the difficulties of international communication 
the author has not read proof of this article. 
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EXPERIMENTAL 


Demonstration of inhibition of carcinogenic process 
by bromobenzene.—Batches of 30 mice were used in 
each experiment. The mice were not of pure strain but 
were all descendants of some 150 hybrids from two 
breeders’ stocks. Their diet was uniform, consisting 
solely of a mixture compounded and pressed into small 
bricks and obtained commercially. No details of its 
composition are given, but its well-balanced nature is 
reflected in the general good health and normal growth 
of the mice. From 24 to 28 mice always survived in 
any treated batch, even if the experiment lasted for 6 
to 8 months. 





3,4-benzpyrene dissolved in ether containing 2 per 
cent of liquid paraffin was applied in 0.3, 0.1, or 0.03 
per cent concentration twice weekly (Mondays and 
Thursdays) with a No. 4 brush in the scapular region 
over an area of approximately | sq. cm. Fifteen per 
cent bromobenzene, by volume, in ether was applied 
4 times weekly (Tuesdays, Wednesdays, Fridays, and 
Saturdays) with a No. 6 brush over the benzpyrene- 
treated area but widely overlapping it. This amounted 
to roughly 90 mgm. of bromobenzene per mouse per 
week. This dose of bromobenzene had no measurable 
effect on the weight of the mice, and no impairment of 
health occurred over the longest experimental period. 

The results are shown in Fig. la, 6, and ¢ for benzpy- 
rene concentrations of 0.3, 0.1, and 0.03 per cent re- 
spectively. Duplicate experiments were made in some 
cases and the curves show how closely the average 
induction times corresponded in such pairs. When the 
weaker concentrations of benzpyrene were used, almost 
all the surviving control mice, treated with benzpyrene 
alone, carried tumors, many of which were epithe- 
liomatous, before a single wart was visible in the bromo- 
benzene-treated mice. 

Smaller amounts of bromobenzene caused propor- 
tionately less inhibition. To avoid gross systemic effects 
on the mice due to irreplaceable sulphur losses, larger 
amounts of bromobenzene were not used. Since it has 
been shown (3, 12) that benzpyrene or a fluorescent 
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derivative remains at the site of its application for 
several days, it is conceivable that the observed inhibi- 
tory effects of bromobenzene could be attributed to the 
ether used for its daily application. Dispersal of the 
carcinogen or its active derivative might occur, the 
progressive dilution lowering its effective concentra- 
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c. 0.03% 3,4-benzpyrene. 


Fic. 1.—Retarding effect of bromobenzene on the rate of 
tumor induction by 3,4-benzpyrene applied at different concen- 
trations. 


tion. That this is not the case is readily shown by sub- 

mitting mice receiving the usual treatment with benz- 

pyrene to daily applications of ether. This procedure 

causes no significant delay in the rate of tumor inci- 
dence. 

Demonstration that the inhibitory effect of bromo- 

benzene on carcinogenesis 1s due to its local action — 
2 


That the retarding effect of bromobenzene on tumor 
induction is due to its local rather than systemic 
action is clearly shown by submitting mice to exactly 
the same amounts of benzpyrene and bromobenzene, 
the former applied as usual to the scapular region and 
the latter to an area of the lower back. In this case, 
tumors appeared at the normal rate, uninfluenced by 
whatever deviations from the general level of sulphur 
distribution the bromobenzene produced. It is clear 
that local metabolic disturbances in the skin itself are 
responsible for the biological result, and the presump- 
tion is that mercapturate formation takes place in this 
tissue. 

Local sulphur depletion is suggested by another 
observation. When bromobenzene was applied to the 
nonepilated skin, it caused a slow, progressive thin- 
ning of the hair, tending towards baldness, but under 
the conditions used never attaining this. This poten- 
tiality was masked in the experiments demonstrating 
anticarcinogenic action, since loss of hair is a charac- 
teristic episode in chemical carcinogenesis. In the case 
of bromobenzene, where the mechanism of detoxica- 
tion is understood, this effect can reasonably be attrib- 
uted to a lowering of the level of available sulphur in 
the hair follicles, which are normally sites of active 
sulphur metabolism. By analogy, it might be suggested 
that processes involving sulphur loss are accompani- 
ments in the biological effects of carcinogens. Though 
naphthalene (6) and anthracene (7) are partially ex- 
creted as mercapturates, there is as yet no direct chem- 
ical evidence that the carcinogenic or noncarcinogenic 
hydrocarbons with larger molecules are similarly dealt 
with, even to a small extent, by the body. 

In this connection it may be mentioned that, of the 
common organic solvents used in the application of 
carcinogens, benzene tends to delay tumor induction 
more than, e.g., ether (11). The recent finding of 
Zbarsky and Young (19) that benzene is_ partially 
excreted as a mercapturate may, by analogy with the 
anticarcinogenic effect of bromobenzene, be an expla- 
nation of this hitherto puzzling phenomenon. 

AcTION oF BROMOBENZENE ON PRECANCEROUS MOouUSE 
SKIN 


The word “precancerous” has no clear connotation 
in terms of biochemistry. Multiple studies on the me- 
tabolism of formed cancer cells and their normal pro- 
totypes have demonstrated certain broad differences 
of enzymic equipment, always of a quantitative type, 
that accompany, or conceivably cause, the carcinogenic 
change. But not even the most diffuse picture of 
metabolic happenings during the “latent period” has 
emerged. One point, however, seems clear. The 
early responses of the cell to carcinogens are reversible, 
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within limits not accurately definable. No evidence 
is at hand to judge between the alternative conceptions 
that the carcinogenic change is a sudden event or rep- 
resents the culmination of a gradual series of changes 
from normality. In either case, by choosing a point in 
time prior to the emergence of visible warts and induc- 
ing Opposing reactions by chemical means, the possi- 
bility is opened up of using potential reversibility as the 
basis of a preventive chemotherapy. 

As an extension of the experiments above demon- 
strating inhibition of tumor induction, the effect of a 
local depletion of sulphur in a precancerous skin was 
studied. Several experiments, differing only in_ the 
degree of pretreatment with carcinogen, have yielded 
essentially the same result (Fig. 2). In this case 0.3 
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hic. 2.—Delay and prevention of tumor emergence in a 
precanccrous area of skin treated with bromobenzene. 


per cent benzpyrene was applied in the usual way for 
11 weeks to two batches of 30 mice each and then 
discontinued. From this point one group of mice 
received bromobenzene treatment, the second group 
serving as controls. Twenty per cent bromobenzene in 
ether was painted widely over the benzpyrene-treated 
area of both tumor-bearing and tumor-free mice with 
a No. 6 brush 4 times weekly. After 26 weeks no 
further bromobenzene was applied and the mice were 
examined at intervals. Fig. 2 shows the course of the 
experiment up to the 26th week. Between the 26th 
and 39th weeks 3 further warts appeared in the bromo- 
benzene-treated group, but the remaining 9 mice of this 
group remained free of tumors after a year. Rather a 
high percentage of mice in both groups carried tumors 
at the 1Ith week, and the course of these established 
tumors was not visibly affected by the bromobenzene. 
It is clear that the bromobenzene causes a pronounced 
delay in the later tumor incidence, and in many cases 
entirely prevents the emergence of tumors. When 
smaller amounts of benzpyrene were used, say over 
6 to 8 weeks, a similar delaying effect was observed, 
but in these cases the effect was not so obvious since 





warts only appeared over a very extended time even 
in the controls. 

The conclusion is reached that intermittent inter. 
ference with the sulphur metabolism of skin in 
precancerous condition can delay, and often prevent, 
the normal course of carcinogenesis. The biochemical 
basis of this effect is assumed to be the reversibility 
of reactions involving sulphur that occur in the “latent 
period.” 


EKrFECT ON GrowTH CHANGES AND SULPHUR Distr 
BUTION IN THE UrINE oF Micrt TREATED WITH 
3ROMOBENZENE VIA THE SKIN 

In the experiments where 15 per cent bromobenzene 
was applied 4 times weekly to adult mice no dele. 
terious effect was observed; the records of weight 









































<e————— #0 > APPLIED. ——-._ TREAT NEN ——— > 
| = SNORGANIC S. 
' fin [a <n 
4 1 7 
2 il 
oO > ' ail 
oO \ wf 
ee eens T i ees 
« | \ ee 
e 
—_—-—— aie aan 
3 | NEUTRALS, = Mi 
x ae | ti in ee get 
20——_—_—_ , a 
oo ...,,_-o~— 4 ~quig a, 
ETHERIAL S. 
12 354 56 6 iO 2 4 #6 1 
ons > 





Fic. 3.—-Changes of sulphur distribution in the urine of mice 
treated with bromobenzene via the skin. 


changes over several months showed no significant 
deviation from those of untreated controls. Evidently 
the organism readily compensates through normal food 
intake for the temporary sulphur losses produced by 
this degree of detoxication. But by using younger mice, 
and applying 50 per cent bromobenzene in ether 4 
times a week, growth retardation was readily demon- 
strated and its correction, by stopping the application of 
bromobenzene, followed in the usual manner. 
Parallel results were obtained in a study of the 
urinary sulphur distribution. An examination of the 
urine of mice used in the experiments demonstrating 
the anticarcinogenic action of bromobenzene failed to 
show consistent changes that were outside normal 
fluctuations. When a similar amount of bromobenzene 
was incorporated in the diet, the same uncertainty of 
significant changes was found. Again, by increasing 
the degree of detoxication through the application of 
50 per cent bromobenzene, as above, to the skin, nota- 
ble changes in urinary sulphur distribution, shown 
graphically in Fig. 3, were obtained. By the method 
of McGuinn and Sherwin (13) a very small amount 
of p-bromophenylmercapturic acid was isolated from 
the urine. 
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Evidently bromobenzene administered via the skin 
route is excreted by the body in the same way as when 
given via the stomach. These results, of course, do 
not prove specifically that the skin is the site of detoxi- 
cation, though the biological indications suggest this to 
be the case. 


CHEMICAL EVIDENCE THAT BROMOBENZENE IS DETOXI- 
CATED IN THE SKIN 


Analysis of changes in sulphur distribution in the 
skin following the application of bromobenzene sup- 
ports the view that this tissue is not merely a medium 
for transmission of bromobenzene to the liver, but 
itself possesses the capacity for detoxication. 

Rather than estimate the total sulphur in the skin, 
which is probably mainly in bound form and not sub- 
stantially altered by slight applications of bromoben- 
zene, it was decided to use the reservoir of labile 
sulphur, mainly glutathione, as an indicator of dis- 
turbed sulphur metabolism. The literature available 
provided no data on the normal glutathione content of 
mouse skin, even though many other tissues have been 
studied in this respect. All the estimates reported here 
were made on whole skin, since the technics for sepa- 
rating epithelium used, e.g., by Baumberger, Suntzeff, 
and Cowdry (2) would adversely affect this labile con- 
stituent. Each estimation necessitated the use of 5 to 10 
mice to obtain consistent results. For the quantitative 
determinations mice were epilated over the whole back 
2 days before using. The hairless skins were removed 
atter death and quickly minced twice in a fine mincer. 
The weighed mince was ground with several times its 
weight of clean silver sand in a mortar, 20 cc. of 10 per 
cent sulphosalicylic acid solution added, and the mix- 
ture reground. After 10 minutes’ standing this was 
filtered at the pump and gave a clear filtrate. The 
sand-mince was reground with 10 cc. of 10 per cent 
sulphosalicylic acid solution, allowed to stand for 5 
minutes and again filtered. Aliquots of the combined 
filtrates were titrated against (a) -—— I., (b) N 
1000 1000 
KIO;, and (c) 0.01 per cent phenol-indo-2,6-dichloro- 
phenol. (a) and (b) should give identical figures 
representing the sum of the glutathione and ascorbic 
acid contents, and (c) the ascorbic acid content. The 
end point when KIO.,, was used was occasionally vague, 
though Woodward and Fry (18), using it for the esti- 
mation of the glutathione content of blood, found a 
sharp end point. The extract contained no detect- 
able protein, but sometimes was slightly opalescent, and 
this may have been responsible for the uncertain end 
point. In the results presented here only the values ob- 
tained by iodine titration are given. On the basis of 
iodine equivalents 1 mgm. of ascorbic acid corresponds 


to 3.38 mgm. of glutathione, and the glutathione con- 
tent was obtained by deducting (c) from (a). The 
averages of many of these determinations on normal 
skins are shown on the left of Fig. 4. The variations 
were rarely greater than +5 per cent when mice of 
about the same age were used. The values for gluta- 
thione and ascorbic acid tended to fall with increasing 
age of the mice. 

The fall in glutathione content after applying bromo- 
benzene to the skin was first shown qualitatively by 
the use of sodium nitroprusside. To assess the effect 
of bromobenzene quantitatively, the whole backs of 
a group of 5 to 10 mice were painted with a suitable 
dilution 4 times at half-hourly intervals. The gluta- 
thione and ascorbic acid estimations were then made at 
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Fic. 4.—Changes in the glutathione and ascorbic acid con- 
tents of mouse skin treated with bromobenzene. 


varying intervals after the last application. All the data 
of one typical experiment, in which 20 per cent bromo- 
benzene was used, are gathered in Fig. 4. 

In this experiment the amount of bromobenzene 
applied was 5 to 6 times greater than the daily applica- 
tion in the experiments demonstrating inhibition of car- 
cinogenesis. Under the latter conditions a milder and 
possibly less prolonged disturbance of sulphur metabo- 
lism may be inferred. 

The principal features that emerge from these find- 
ings are: (a) The high speed of detoxication in the 
skin, and the relatively rapid recovery to a normal 
level. (b) The concomitant fall in the ascorbic acid 
content of the skin that occurs with the reduction of 
the glutathione level, and the parallel rates of their 
recoveries to normal values. It may be added that suc- 
cessive applications of ether to the skins of mice in 
amounts greatly exceeding those used for applying 
the bromobenzene produced no detectable changes 
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in the concentration levels of glutathione and ascorbic 
acid. 

Observations on these results—The experimental 
conditions were chosen arbitrarily mainly with a view 
to avoiding general systemic deterioration in the mice 
trom excessive sulphur losses. The doses of bromo- 
benzene applied were readily tolerated and general 
health and normal growth were maintained. The mea- 
surements of the fall and subsequent rise in the skin 
glutathione levels reveal the fact that this degree of 
treatment produces only slight local intermittent dis- 
turbances of sulphur metabolism. Yet these occasional 
falls in the level of the reservoir of labile sulphur are 
adequate to cause considerable delays in the carcino- 
genic action of benzpyrene, and in some cases to annul 
it. It is conceivable that the recovery to normal glu- 
tathione concentration is not a true index of a complete 
return to normal sulphur metabolism, and that the dis- 
turbances in enzymic systems dependent on sulphydryl 
groups for their proper functioning persist much longer 
than this indicator suggests. Until this is proved it 
must be assumed that well-spaced fluctuations in local 
sulphur metabolism are responsible for the biological 
results. 

These conditions may be contrasted with the con- 
tinuity of sulphur imbalance that prevails during 
typical experiments on the relation of diet to cancer. 
Examples of the effects on carcinogenesis of such pro- 
longed impairment of normal metabolism are found in 
the work of Tannenbaum (14) and White and Ander- 
vont (15). In the latter case the occurrence of sponta- 
neous mammary gland tumors in the females of a strain 
of mice with a customary incidence of 100 per cent was 
entirely prevented by a diet relatively low in its con- 
tent of S-containing amino-acids. Extreme growth fail- 
ure and disturbed ovarian hormonal function were the 
accompaniments of the failure in tumor occurrence, 
making interpretation difficult. A less drastic dietary 
regimen, perhaps with S-deficient diets alternating 
with complete diets, might permit a differentiation 
between any primary effect of S-deficiency on sponta- 
neous carcinogenesis and such secondary effects as may 
arise from disturbed hormonal function. 

Conversely, as an extension of the experiments with 
bromobenzene, it is interesting to speculate on the 
effect of enhancing local sulphur deficiency either by 
intermittent use of more potent inhibitors or, pref- 
erably, by promoting greater continuity of slighter 
disturbances, with the object of entirely opposing car- 
cinogenic action. 

Little is known of the biochemical mechanisms in- 
volved in the action of chemical carcinogens. Many 
studies (4, 5, 8, 12) have shown that a large but un- 
certain percentage of carcinogenic hydrocarbons admin- 
istered intravenously or intraperitoneally are eliminated 





as oxidized derivatives. These oxidation products ex. 
hibit little carcinogenic activity (4) and are normally 
regarded as end products of detoxication processes, 
Whether they have any role in the process of cancer 
induction is unknown. Running parallel with this 
work on the transformation and elimination of car. 
cinogens, the work of White and White (16) has 
shown that certain of these agents fed in appropriate 
doses to young rats cause growth failure analogous to 
that induced by many substances known to be removed 
as mercapturates. Unless the assumption is made that 
the oxidation products cause growth inhibition prior 
to their elimination, the natural conclusion is that the 
carcinogens are partially detoxicated by mechanisms 
involving the S-containing amino-acids, though no 
mercapturate or other S-containing end products have, 
as yet, been detected. 

Interference with sulphur metabolism may, on the 
basis of the work of White and White, also account 
tor the findings of Badger, Elson, Haddow, Hewett, 
and Robinson (1), who showed that the intraperitoneal 
administration of colloidal carcinogens, and _ some 
chemically related noncarcinogenic compounds, deh- 
nitely inhibited the growth of transplanted, chemically 
induced, and spontaneous tumors. This growth inhi- 
bition did not appear to be specific for tumors, since 
general body growth was also retarded. 

All the work mentioned above is concerned with 
mechanisms of elimination of carcinogens, and_ the 
biological effects can be visualized as secondary to sul- 
phur deprivation, though precise proof is lacking. The 
part played by sulphur in the carcinogenic process, if 
any, still remains an open question. 

In an attempt to understand the effect of inhibitors 
of sulphur metabolism on cancer induction, two points 
of view may be considered: 

|. The association of growth with sulphur metab- 
olism is well established. On this basis it could be 
assumed that local S-depletion lowers the _ poten- 
tiality for normal growth and this, in turn, delays or 
prevents the incidence of abnormal growth; v.c., that 
the carcinogenic change can occur only in growing 
cells. As an extension of this, if it be supposed that the 
carcinogenic change is unaffected by S-depletion and 
occurs within normal time limits, then the apparent 
inhibition could be attributed to the delay in the rate 
of growth of malignant cells. This conception of the 
action of inhibitors of sulphur metabolism would cer- 
tainly account for the delayed tumor emergence shown 
in Fig. 1. It implies that they are entirely unspecific and 
that they could well be replaced by any substances that 
depress the level of any of the chemical factors indis- 
pensable tor cellular growth. 

2. A consideration of the results shown in Fig. 2 
suggests that this conception is inadequate. The distinc- 
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tion between growth, whether normal or malignant, 
and the processes culminating in carcinogenic change 
must be emphasized. When the application of a car- 
cinogen to a precancerous tissue is stopped, tumors con- 
tinue to appear without further stimulus in numbers 
determined by the intensity of the pretreatment. The 
inference is that the limited treatment -has either al- 
ready induced the carcinogenic change or that the meta- 
bolic conditions prevail that inevitably lead to this event. 
In either case the action of an inhibitor of sulphur 
metabolism that solely interfered with growth could 
only retard the emergence of visible warts, and its 
removal should permit their normal development. In 
the experiment shown in Fig. 2 this occurred in a few 
cases, but the majority of the mice remained tumor- 
free for 6 months after the bromobenzene treatment 
was discontinued and growth was therefore not 
impeded. To account for such results the concept of 
reversibility must be introduced, a reversibility made 
possible by occasional interferences with sulphur metab- 
olism. This result would be anticipated on the hy- 
pothesis that the carcinogen acts primarily by forming a 
dissociable complex with cell constituents through 
sulphur linkages. Wood and Fieser (17), on the basis 
of considerations of the chemical reactivity of the car- 
cinogenic hydrocarbons, suggested such a coupling as a 
possible first stage in their biological action. 


SUMMARY AND CONCLUSIONS 


The carcinogenic action of 3,4-benzpyrene on mouse 
skin is inhibited, and sometimes prevented, by local 
applications of bromobenzene to the skin 4 times 
weekly. 

In a precancerous area of skin, bromobenzene greatly 
delays, and often prevents, the emergence of visible 
tumors. 

The influence of bromobenzene is local and evidence 
is given that it is due to intermittent interference with 
sulphur metabolism. Glutathione and ascorbic acid 
levels in the skin are lowered quickly after bromo- 
benzene treatment, but recover to normal values after 
a few hours. All the chemical and biological evidence 
supports the view that bromobenzene is detoxicated 
by mercapturate formation in the skin before being 
excreted in the urine. 

The possible relation of sulphur metabolism to car- 
cinogenesis is discussed. 
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Previous Work ON THE INTERACTION OF NORMAL AND 


MALIGNANT Tissuss in Vitro 


The stroma reaction induced by the transplantation 
of carcinoma cells indicates that they stimulate the 
growth of connective tissue cells zm vivo. Interaction 
between the two kinds of cells in tissue cultures has 
been most extensively studied by Fischer and his col- 
laborators (2, 3). They have demonstrated that the 
growth of carcinoma is stimulated by contact with 
fibroblasts, and that the growth stimulus decreases in 
inverse proportion to the time eclapsing since contact 
was established between the two tissues. The stimula- 
tion is said to occur in two stages. First, at the ap- 
proach of the carcinoma to the normal cells, and 
second, during their infiltration. The first stimulation 
is assumed to be induced by relatively stable substances 
occurring in the immediate vicinity of the fibroblasts, 
while the second is attributed to “desmones,’ sub- 
stances that are unstable extracellularly and can be 
transmitted only by direct contact between cells. The 
figures and graphs published by Fischer and his col- 
laborators show that the growth of the Ehrlich mouse 
adenocarcinoma was increased approximately four 
times after contact with fibroblasts. 

No quantitative data were published concerning the 
stimulation of fibroblastic growth by carcinomas. 
Fischer (3) remarked that normal mouse tissues grew 
rather badly, under the conditions employed, in a 
mixture of rat and fowl plasma. “On the contrary 
it is a fact, constantly observed, that the same normal 
mouse tissue cells proliferate vigorously as soon as 
they are grown with a carcinoma and come in contact 
with it.” 
for a time, the proliferative power of the normal cells 
declines and finally they are no longer distinguishable 
amongst the carcinoma cells. Fischer adds that one 
also notices in cultures in which the growth zones of 
the carcinoma and fibroblasts have not yet come in 


Then, after the two have grown together 


contact, when the distance between the two cultures 
is relatively small, that the connective tissue cells lying 





* Because of the difficulties of international communication 
the authors have not read proof of this article. 
+ Laura de Saliceto Student of The University of London. 


nearest to the carcinoma cells degenerate and disip- 
tegrate earlier than those on the distal side of the 
culture. This, he says, indicates that the carcinoma 
culture gives off metabolic products that are directly 
injurious to the normal connective tissue cells. He 
considers this process to be comparable with what 
occurs 7m vivo, when carcinoma cells are transplanted: 
the latter stimulate the stroma reaction, but also bring 
about the destruction of the stromal cells. 

Interaction between normal cells 77 vitro was in- 
vestugated by growing together chick iris epithelium 
and chick fibroblasts. Neither tissue influenced the 
growth of the other, but when cultures of the two 
types of cells grew in contact the area attained by both 
was less by 25 to 30 per cent than the controls, owing 
to reciprocal mechanical obstruction, since neither 
tissue infiltrated the other. 

When the Crocker rat sarcoma 10 was explanted 
with fibroblasts the growth of the latter was retarded 
to approximately the same extent, but the reduced 
size of the fibroblast cultures was attributed to in- 
filtration and replacement of fibroblasts by sarcoma 
cells. 

Our experiments have been carried out with dit- 
ferent tumors and by different technics, and have led 
us to other conclusions. It will therefore be desirable 
to consider briefly in what respects our experimental 
procedures differed. 


TECHNIC OF PREVIOUS AND PRESENT RESEARCHES 


Fischer and his collaborators worked with flask cul- 
tures (Carrel’s type D, 3.5 cm. in diameter). A typical 
experiment will serve to illustrate the difference be- 
tween his and our methods. For the purpose of 1n- 
vestigating the interaction of fibroblasts and carcinoma 
he explanted the tissues on a coagulum composed of 
equal parts of rat and fowl plasma, diluted with 66 
per cent Tyrode solution. On one side of the flask a 
fragment of carcinoma and another of connective 
tissue were explanted so close together that the out- 
growths would come in contact. Two similar frag- 
ments, serving as controls, were explanted on the 
other side of the flask, but so far apart that no contact 
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would be established between them. The cultures 
were supplied with a nutrient medium consisting of 
50 per cent rat serum in Tyrode solution. Growth 
was measured daily with a planimeter. Although the 
cultural conditions were satisfactory, it seems to us 
that diffusion of any growth substances in the fluid 
phase would tend to affect the control culture al- 
though possibly to a lesser extent. To obviate this 
objection we have worked mostly with large cover- 
slip cultures, but have also extended our observations 
to flask cultures. The present paper concerns only 
one aspect of the problem; namely, the influence of 
normal and malignant cells on the growth of 
fibroblasts. 

Most of our experiments have been carried out as 
tollows:— 

A fragment otf connective tissue has been explanted 
equidistant between 2 fragments of malignant tissue, 
so that the explants were approximately 2 mm. apart. 
The controls consisted of similarly arranged cultures 
of 3 fragments of the same connective tissue. Various 
mixtures of fowl and rat plasma have been employed, 
usually 3 parts of rat plasma to 2 parts of fowl plasma, 
with the addition of an equal volume of weak rat 
embryo or spleen extract (10 per cent). Within 24 
hours of explantation, the area of the middle explant 
was measured with a squared eye piece. For each 
experiment we had 6 to 10 control cultures (fibro- 
blasts only) and an equal number of mixed cultures 
(fibroblasts growing between malignant cells). On 
each occasion that measurements were made, growth 
indices were calculated as follows:— 


Total area of culture — area of original explant 


Area of original explant 


Our growth index therefore indicates the number of 
times the area of outgrowth exceeds the original area 
ot the explant. 

To anticipate the results of the experiments to be 
described, we would point out that our findings differ 
trom those previously reported since we adduce evi- 
dence that mammary carcinomas, particularly those of 
high-cancer-strain mice, liberate some agent that is a 
powerful stimulant of fibroblastic growth. Sarcoma 
cultures, however, inhibit the growth of fibroblasts 
without coming in contact with them. 


Protocol OF AN EXPERIMENT DEMONSTRATING THE 
GRrowTH STIMULATION OF FIBROBLASTS 


To avoid repetition a summarized protocol of a 
typical experiment is given, followed by a general 
review of our results. 

1. Tissue cultivated.—(a) Fibroblasts from hearts of 
| day old mice of the C57 low-cancer strain. The 


control cultures consisted of 3 explants, the growth of 
the middle one being measured. Similar explants were 
grown between 2 fragments of each of the following 
tissues:—(b) A mammary carcinoma of the high 
cancer strain, Strong A. This tumor had been trans- 
planted in mice of the same inbred strain for 4 gener- 
ations. The general growth characteristics 7m vitro ot 
similar tumors have been described by Lewis and 
Strong (4). (c) The transplantable mammary car- 
cinoma 63 of this Laboratory. The tumor employed 
was from a strain that had been transplanted for 355 
generations. Its behavior in tissue cultures has been 
reported by Ludtord (5). (d) Kidney tissue from 
embryo RITT mice (high-mammary-cancer | strain). 
This tissue was selected as an example of nonmalig- 
nant epithelium, since we had no pure strain of 
epithelial cells in cultivation. It would have been 
preferable to use mammary gland epithelium for this 
purpose, but we have not succeeded in maintaining 
a strain of such cells in continuous cultivation, and 
the growth of primary cultures varies considerably. 
Embryonic kidney tissue was therefore used as it in- 
variably forms sheets of epithelium, but such cultures 
are far from satisfactory since they also contain varying 
numbers of fibroblasts. 

2. Culture medium.—A\l tissues were explanted in 
a mixture of 3 parts of rat plasma to 2 parts of fowl 
plasma, with the addition of an equal volume of rat 
spleen extract (10 per cent). 

3. Growth characteristics of the tissues employed.— 
(a) Fibroblasts. None of the fibroblast cultures lique- 
fied the clotted plasma culture medium, either in the 
controls or experimental series. (b) Strong A mam- 
mary carcinoma. All explants were surrounded by 
liquefied areas on the second day and the cultures ex- 
hibited extensive liquefaction after 4 days. There was 
some spreading out of carcinoma cells on the surface 
of the cover slip in liquefied areas. (c) Transplantable 
carcinoma 63. None of the explants liquefied the 
plasma untl the third day, but all had done so to 
varying degrees by the eighth day. (d) Embryo kid- 
ney. Sheet growths of epithelial cells were apparent 
in half of the cultures after 2 days; these ultimately 
tended to disintegrate as the result of liquefaction of 
the plasma. There was considerable _ fibroblastic 
vrowth, and old cultures consisted of a central mass of 
kidney epithelium surrounded by a peripheral growth 
of fibroblasts extending out into the medium. 

(4) Measurement of growth of fibroblasts —F ibro- 
blastic growth was measured in 6 cultures of each 
group in the manner previously described. Areas of 
outgrowth were measured on the second, fourth, sixth, 
eighth, and IIth days. The average growth index 
for each type of culture was calculated on these days. 
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The results are shown graphically in Fig. 1, where 
cach of the curves represents the average growth 


indices of 6 cultures. 


Resuttrs oF EXPERIMENT 


ig. 1 demonstrates that fibroblasts, in the presence 
of the Strong A carcinoma, grow more rapidly and 
the cultures attain a considerably greater size than 
when fibroblast cultures are grown together. Further- 
more, that the growth of fibroblasts is also stimulated 
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by the presence of embryo kidney and by the trans- 
plantable carcinoma 63. 

The extent to which fibroblastic growth is stimu- 
lated by a Strong A carcinoma is further illustrated 
by Figs. 2 and 3, which were photographed at the 
same magnification from cultures of another experi- 
ment. Fig. 2 shows the greatest growth attained by a 
control culture after 9 days, while Fig. 3 is part of 
the best culture that grew between 2 explants of 
another Strong A carcinoma. In control cultures the 
cells tend to spread out more, and especially around 
the periphery they are flattened out on the surface of 
the glass, but in cultures like that of Fig. 3 the cells 
are usually more spindle-shaped and marginally are 
often arranged in whorls. 

Cell division persists much longer in the latter type 
of culture, as is illustrated in Fig. 4, which represents 
a small area of the periphery of the same culture 





proximal to the carcinoma. There are to be seen, 
passing from left to right, an early telophase, a meta- 
phase, and a late telophase. Control cultures of the 
same age exhibited no mitoses. 


GENERAL REVIEW OF RESULTS 


Experiments similar to that described have been 
carried out with a variety of different tumors and with 
connective tissue from different sources. A comparable 
degree of stimulation of fibroblastic growth has been 
induced by mammary carcinomas from the following 
strains of mice:— 

I. High-mammiary-cancer strains 
Strong A 
RII] 
C3H 
HW. Medium-mammary-cancer strain 
1 tumor 


5 different tumors 
4 different tumors 
| tumor 


sage albino 


Also, we have obtained similar results with 2 tumors 
induced in a hybrid mouse (S_ low-cancer strain 
mother x RIII father) by the injection of dried RIII 
tumor. All these tumors are alike, therefore, in that 
the “mammary tumor inciter,’ or milk factor of 
Bittner (1), was concerned in their etiology. The 
hbroblastic growth-stimulating property is common 
to both primary and transplanted carcinomas of this 
type. 

All types of mouse fibroblasts with which we have 
worked respond similarly to these tumors. Thus this 
property is exhibited by:— 

I. Embryonic and adult fibroblasts 
If. Fibroblasts from heart, kidney, mammary gland, dermis, 

and limb bud 


HI. Fibroblasts from both high-cancer and low-cancer strains, 
and also from hybrids 


Our technic has revealed no significant differences in 
fibroblastic growth, whether the tumors are of the 
same or of different genetic constitution. 

In most of our experiments the average maximum 
growth index of fibroblasts grown in the presence of 
mammary tumors of the high-cancer strains Strong A, 
C3H, and RIII has amounted to 8 to 10 times that of 
controls. Occasionally growth of the control cultures 
has been very limited. Reference has already been 
made to Fischer’s similar experience when growing 
mouse fibroblasts With one of our expert 
ments, the average 
growth of the fibroblasts in the presence of a Strong A 
carcinoma was 35 times that of the controls. 


alone. 


when this occurred maximum 


All the experiments described have been carried 
out with primary cultures that had received no further 
treatment subsequent to explantation. Occasionally 
the fibroblastic growth impinged upon the outgrowth 


of carcinoma cells. In such cases there was no 1n- 

















Fic. 3 
of fibroblasts from explants of 1 day old mouse hearts. Nine day old cultures. 
grown between 7 similar cultures of embryo heart. 

2 explants of 


came tissue, at the same grown between 2 


Fics. 2 and 3 —Growth 


Fic. 2.—Control culture 
Fic. 3.—-Part of a culture of the 


magnification, 4 Strong A mammary 


carcinoma. 
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dication that the fibroblasts were injured. The normal 
and malignant cells remained in contact, and small 
papillae of carcinoma cells penetrated into the com- 
pact fibroblastic growth. Their subsequent develop- 
ment could not be followed in these primary cultures, 
which did not survive long enough. Flask cultures 
were therefore prepared by the same technic as previ- 
ously described (6). Approximately the same number 
of fragments of carcinoma and embryonic subcutane- 
ous connective tissue were explanted, each flask re- 
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Pic. 4.—Fibroblasts at periphery of same 9 day old culture of mouse embryo heart as Fig. 3. 


towards the nearest carcinoma culture. 


ceiving 6 to 8 explants. The fluid phase, or nutrient 
medium, consisted of rat embryo extract (5 per cent) 
in Tyrode solution. The carcinoma explants liquefied 
the coagulum of mixed fowl and rat plasma within 
a few days, and it had to be restored by the addition 
of fresh plasma. The cultures were washed and re-fed 
with fresh tissue extract at intervals of 3 to 6 days. 
Growth of fibroblasts was most prolific, and when 
the coagulum was liquefied they grew on the surface 
of the glass. In none of the flasks did the car- 
cinomatous growth dominate the fibroblastic, which 
was always luxuriant. This result indicated that when 
the waste products of metabolism are not allowed to 
accumulate the growth of fibroblasts is not suppressed 





by the tumors with which these experiments have been 
performed. Nevertheless, that an injurious action can 
also be induced by malignant growth has_ been 
demonstrated by planting fragments of mammary car- 
cinoma on top of cultures of connective tissue, in 
cover-slip cultures. Under these conditions the car- 
cinoma grows over the fibroblasts, and those un- 
covered around the periphery degenerate after a few 
days. It would appear that certain metabolic products 
of carcinoma cells are definitely injurious to fibroblasts, 
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These cells were growing 


Three phases of cell division are represented. 


but that the growth-stimulating agent is more potent 
when the former are not present in excess. 

That the stimulation of fibroblastic growth by car- 
cinomas occurs irrespective of the nature of the 
culture medium was demonstrated by employing 2 
completely heterologous medium for explantation. 
Fragments of mouse embryo heart were grown 4s 
the source of fibroblasts, and the carcinoma was ob- 
tained from a mouse of the Bagg albino strain. Cover- 
glass cultures were prepared of embryo tissue alone 
and with carcinoma in 2 different media: (a) a mix 
ture of equal quantities of rat tissue extract and rat 
plasma, and (b) a mixture of equal quantities of 
fowl tissue extract and fowl plasma. Growth in the 
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rat medium attained nearly 10 times that in the fowl 
medium, but the relative stimulation of fibroblastic 
growth by the carcinoma was approximately the same 
in both media, namely 4 times. These results are 
shown graphically in Fig. 5. 

Reference has already been made to the difficulty 
of obtaining good cultures of normal mammary gland. 
It seemed worth while trying whether mammary 
gland tissue could be stimulated to grow better in the 
presence of a mammary carcinoma. Fragments of 
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mammary gland of a mouse in an early stage of 
pregnancy were therefore grown alone, and also be- 
tween 2 explants of a mammary carcinoma of the 
Bagg albino strain. However, it was the fibroblasts 
of the connective tissue framework of the gland that 
were stimulated, and not the glandular epithelium. 
The extent of the growth stimulation is illustrated in 
Figs. 6 and 7. The former represents the largest 
growth of fibroblasts amongst the controls, and the 
latter the best growth in the presence of the mammary 
carcinoma. 

Finally, this investigation was extended to include 
the action of sarcomatous growth upon fibroblasts. 
The sarcomas employed had been induced in inbred 
strains by the subcutaneous injection of methylchol- 


anthrene. We are indebted to our colleague, Dr. L. 
Dmochowski, for these tumors. The sources of the 
fibroblasts and the sarcomas used for three experiments 
were as follows:— 

Experiment 1.—Fibroblasts from hearts of 1 day old 
C57 mice. Transplanted sarcoma of C57 mouse. 

Experiment 2.—Fibroblasts from hearts of 1 day old 
mixed hybrid mice. Primary sarcoma of Strong A 
mouse. 

Kkxperiment 3.—Fibroblasts from hearts of S strain 
embryos. Primary sarcoma of S strain mouse. 

In each of these experiments the maximum growth 
attained by fibroblasts grown between cultures of sar- 
comas was less than that of the controls. The ratio, 
experimental /controls, varied from 0.8 to 0.9. The 
reduced size of the fibroblast cultures was not the 
result of infiltration by sarcoma cells, as in Fischer’s 
experiments, since in our cultures the outgrowths from 
the sarcoma explants did not quite reach the margin 
of the fibroblastic growths. Neither could the in- 
hibition be attributable to the liquefaction of the 
plasma medium, which is such a characteristic feature 
of sarcoma cultures, for some of the mammary car- 
cinomas that stimulated fibroblastic growth to the 
greatest extent liquefied the medium extensively. Pro- 
lific fibroblastic growth has occurred between 2 cul- 
tures of carcinoma that have consisted of little more 
than rounded explants, surrounded by pools of 
liquefied plasma. 

The difference between the action of a Strong A 
carcinoma and an S$ sarcoma upon the same embryonic 
tissue 1s demonstrated by Fig. 8. This depicts tracings 
of 2 cultures of another type, in which single frag 
ments of each tumor were explanted with 2 fragments 
of embryonic tissue. The 2 cultures illustrated were 
those with the best growths of fibroblasts in each series 
alter 6 days’ growth in vitro. Although the growth of 
fibroblasts in the presence of the carcinoma is not so 
extensive as in the cultures previously described, yet 
it is considerably greater than in the presence of the 
sarcoma. That in the same type of culture fibroblastic 
growth is actually inhibited by the sarcoma is further 
demonstrated by Fig. 9, which depicts tracings of 3 
other 6 day old cultures; Fig. 9a represents the best 
growth of the same S sarcoma, Fig. 98 the most 
extensive growth of fibroblasts from an S embryo in 
the presence of the sarcoma, and Fig. 9c the greatest 
growth of fibroblasts from S embryo heart alone. It 
will be observed that the inhibition of fibroblastic 
growth in Fig. 9p is correlated with a more extensive 
growth of the single sarcoma explant. 


DISCUSSION 
The experiments that have been described represent 
the first part of a research on the biological character- 
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Fics. 6 and 7.—Growth of fibroblasts from explants of mouse mammary gland. Six day old cultures. 
Fic. 6.—Control culture grown between 2 similar cultures of mammary gland. 


sace CU ». ye : — ° 7 ° p ; . 
Fic. /.—Part of culture of the same tissue, at the same magnification, grown between 2 cultures of a Bagg mammary carcinoma. 
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istics Of tumors of inbred strains of mice. We have 
adduced evidence that mammary carcinomas of high- 
cancer strains have a pronounced stimulating action 
upon fibroblastic growth, while sarcomas induced in 
either high-cancer or low-cancer strains by a carcino- 
genic hydrocarbon have a growth inhibitory action. 
It will be recalled that both embryonic kidney and 
the transplantable carcinoma 63 also stimulated the 
growth of fibroblasts, but to a less extent than tumors 
of high-mammary-cancer strains (Fig. 1). There is 
the possibility that some product of the metabolism of 
growing epithelial cells may stimulate fibroblastic 
growth. By such means epithelial cells growing in the 
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Fic. 8—Semidiagrammatic tracings of 2 cultures after 6 


In presence of: 


body might ensure an efficient connective tissue frame- 
work for their support. This aspect of the problem 
requires further investigation, before one can assess 
the extent to which it can explain the considerable 
growth-stimulating action of mammary carcinomas 
trom the high-cancer strains. 

While this investigation was in progress there have 
been grown between 2,000 and 3,000 cultures of 
hbroblasts with the transplantable carcinoma 63 for 
other purposes. That fibroblastic growth in such cul- 
tures is stimulated has been repeatedly confirmed, but 
the growth stimulation has not on any occasion at- 
tained that exerted by tumors of the high-cancer 
strains. Obviously growth stimulation is not directly 
proportional to the rate of tumor growth. Grafts of a 
Strong A carcinoma, with which several of our ex- 
periments were conducted, took on an average from 3 
weeks to a month to reach the same size in vivo as 
grafts of carcinoma 63 attain in a week. Tissue cul- 


days’ 


tures of the latter tumor exhibit innumerable mitoses, 
unlike those of the Strong A tumor, which, however, 
was characterized by the greater facility with which 
its cells spread out in sheet formations. The cyto- 
plasm of the cells of carcinoma 63 stains more in- 
tensely basophil (deep red with pyronine), and their 
nuclei contain relatively more chromatin demonstrable 
by the Feulgen technic. They may therefore be pre- 
sumed to be richer in both oxy- and desoxyribose 
nucleotides. Nevertheless, they exert less growth stim- 
ulation upon fibroblasts than cells with less nucleo- 
proteins and a slower rate of growth—a rather con- 
tradictory result in view of the evidence that has been 
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growth, demonstrating difference in growth of fibroblasts 


(a) a Mammary carcinoma from a Strong A mouse, and (b) a sarcoma from an RIII mouse. 


adduced in support of a causal relationship between 
nucleoproteins and growth stimulation. 

We have not had available for this work any mam- 
mary tumor originating in mice of low-cancer strains. 
It would be premature, therefore, to conclude that 
the growth-stimulating property that we have found 
to be common to all mammary tumors of high-cancer 
strains is a distinctive feature of these tumors, or of 
mice possessed of genetic susceptibility for mammary 
cancer together with the milk factor. Such tumors are 
the only mammary carcinomas from mice of known 
genetic constitution that we have been able to in- 
vestigate, and these are the only tumors that have in- 
duced a growth of fibroblasts 8 to 10 times greater 
than that of the controls. A 
that arose spontaneously in the skin of a C57 mouse 


squamous cell carcinoma 


has been found to stimulate fibroblastic growth rather 
more than carcinoma 63, but it would be unjustifiable 
to draw any conclusions from the study of a single 
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tumor originating in a tissue other than mammary 
gland. 

Discussion of the significance of fibroblastic growth 
simulation by mammary carcinomas of high-cancer 
strains will be postponed until our following paper, in 
which will be described the results of transplantation 
and explantation experiments with mammary tumors 
that have undergone sarcomatous transformation. 


SUMMARY 


|. The growth of mouse fibroblasts in tissue cultures 
is influenced by the proximity of other tissues. 

2. A considerable stimulation of growth has been 
observed in the presence of the following tumors:— 

(a) Spontaneous and transplanted mammary car- 
cinomas of the high-cancer strains Strong A, C3H, and 
Rill. 

(b) Mammary carcinomas induced in_ susceptible 
hybrids by the injection of dried RIIT tumors. 

3. Fibroblasts cultivated between 2 explants of these 
tumors grew more rapidly and were mitotically active 
over a longer period than those of control cultures, so 
that the maximum growth attained by cultures of the 
former was 8 to 10 times that of the controls in most 
experiments. 

+. Fibroblastic growth was also stimulated to a lesser 
extent by cultures of embryo kidney and of the trans- 
plantable carcinoma 63. The latter is the most rapidly 
growing of the tumors employed in these experiments, 


hence it can be concluded that fibroblastic growth 
stimulation is not directly related to the rate of tumor 
growth. 

5. Growth stimulation of fibroblasts occurred ir- 
respective of: (a) their age, whether embryonic or 
adult; (b) their organ of origin, whether from heart, 
kidney, dermis, or mammary gland; (c) their genetic 
constitution, whether from high-cancer or low-cancer 
strains or from hybrids. 


6. Sarcomas of both high-mammary and_ low- 
mammary-cancer strains of mice inhibited fibroblastic 
growth under the experimental conditions described. 
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In the course of an investigation upon the ascorbic 
acid content of the liver in mice (1), in which 12] 
females were examined, some high values in pregnant 
animals were noted, and this matter has been made 
the subject of a further inquiry comprising 109 female 
mice, of which 53 were pregnant. 


stant change in the magnitude of the results for 
concentration of ascorbic acid in the liver (Table I); 
in some strains the mean is greater, in some less, in 
the new series. The order of the means 1s, for the 
4 pure lines, the same in the old and new series. Thus 
the ascending order of all the means runs as follows: 


Old series, nonpregnant C57 suff MRC Stock CBA C3H dba 
New series, nonpregnant C57 CBA Buff MRC Brown C3H Stock dba 
MRC 
New series, pregnant Brown C57 Stock Buff MRC CBA C3H dba 
MRC 


METHODS 


The mice were drawn from stock and MRC breeds, 
the characters of which are described in the previous 
paper (1), and from the pure lines C57, CBA, C3H, 
and dba. As far as was possible a pregnant and a 
nonpregnant mouse of any one breed, of similar age, 
were examined on the same day, as a_ sateguard 
against any variations due to the season of the year 
or to changes in the quality of the foodstuffs. The 


TABLE I: AscorsBic AcID 


Ascorbic acid in liver. mean 


As regards the absolute amounts, the chief disparity 
in the pure lines is that between the old and new 
figures for C3H (322 and 274 y per gm.), but the 
new series consisted of only 7 much younger mice. 


AscorsBic ACID IN THE LIVER 
The results summarized in Table I show that the 
mean concentration of ascorbic acid in the liver 1s 
higher in the pregnant mice in each of the 7 strains. 
AND GLUTATHIONE IN LIVER 


Previous 





y per gm. liver 


100 


Number 


’ el ee 


; % oh 
t a v 
3 : = sh 25 

oe ? “ cS CA, 

Strain “ae _ “ae — a See 
Stock G 5 295 345 117 0.35 
Brown MRC J] 10) 258 307 119 < 0.05 
Buff MRC 5 2 252 351 139 <(.05 
C57 10 Y 216 336 156 < 0.0] 
CBA 13 13 242 3&9 16] <().01 
C3H 7 9 274 410 150 <().0] 
dba 4 5 336 S09 15] <0.05 

Total 36 53 


~ Body weight includes weight of fetuses. 


analyses were made, by visual titration, in the manner 
already described (1), except that a mechanical dis- 
integrator was used in place of grinding by hand. 
This change in technic has not produced any con- 

* Because of the difficulties of international communication 
the authors have not read proof of this article. 








— _— series (1), 

nonpregnant 

(;lutathione. Re an 
Mean cc. F 
Y per gm. ; iodine N/100 - a 
body weight Total, ¥ per gm. liver oe 
A — —-—- ponent sei Az 
oh oh oh .o. 

= -f - f - oh ae 

S = S i S = : i Bsc 
™ = 4 a 7 : 2 <= 
15.2 1%.3 416 728 1.09 ().92 / 224 

13.7 16.8 352 561 ().9% ).&2 
14.0 19.8 402 745 89 O87 2] Role 
13.3 19.3 285 604 0.75 ().&2 / 175 
12.7 21.6 £2 608 0.9] 0.85 37 257 
16.2 22.2 273 613 (98 0.9] 30) 322 
19.6 29.9 354 K{)3 0.95 .&Y 4 467 
106 


It this concentration in the nonpregnant mice is repre 
sented by 100, then in the corresponding pregnant 
series this figure ranges from 117 to 161. The differ- 
ence is not significant in the stock (P=0.35), 3 
probably significant in the Brown and Buff MRC and 
dba (P < 0.05), and is highly significant in the C5, 
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CBA and C3H (P < 0.01). No distinction between 
the strains of high (dba, C3H) and those of low 
mammary cancer incidence (C57, CBA) is seen in 
this respect. Unfortunately our stock of the RIII 
high-cancer strain has been too small to yield adequate 
material; the one pregnant mouse of this strain ex- 
amined showed the highest concentration of ascorbic 


of the ascorbic acid content to the stage of pregnancy 
reached; a much more elaborate investigation by the 
vaginal-plug method would be required for this pur- 
pose. Some indication of the stage of pregnancy was 
given by the total and mean weights of the fetuses, 
which were recorded in almost all cases. The smaller 
fetuses cannot be weighed accurately, owing to the 


acid that we have ever found in the liver of a mouse, difficulty of separation from the membranes. The 
namely 641 y per gm. value of the mean weight is of course affected by 

The means of the ages (range 67 to 788 days) in the very wide range of size often seen in a single 
Table II show that the endeavor to make the two litter im utero in the mouse. In the small series 


series comparable was fairly successful except in the 
case of the stock and MRC strains, in which mice of 
similar ages were not available. The position in regard 
to body weights 1s less satisfactory; the mean weight of 


of C3H and dba mice the concentration of ascorbic 
acid is by far the smallest in the 2 mice in which the 
amounts of fetus could not be weighed, but elsewhere 
in the records, the publication of which would re- 























TABLE II: Ratio or Liver Weicnur to Bopy WEIGHT 
Mean weight, gm. Mean liver weight, per cent of 
— f —/ 

| Sody Weight 

Mean age, days -—— —~ ~ Liver Body weight of body 

r A | Body minus — — r A “ minus 

Strain Nonpreg. Preg. Nonpreg. Preg. fetus Nonpreg. Preg. Nonpreg. Preg. fetuses 
Stock 217 123 28.2 39.7 37.9 1.42 2.09 5.4] 5.34 5.90 
syrown MRC 53% 230 25.9 34.2 30.7 1.37 1.85 5.29 5.45 6.05 
suff MRC 364 195 28.9 38.7 33.6 1.62 2.11 5.58 5.57 6.33 
(57 257 264 21.0 30.8 28.2 1.27 1.82 5.98 5.9] 6.4% 
CBA 152 196 18.2 28.6 25.2 ().97 1.58 5.3] 5.60 6.13 
C3H 127 128 17.2 25.1 23.0 1.0] 1.48 5.9] 5.94 6.43 
dba 14% 172 17.9 26.5 26.5 1.05 1.55 5.86 5.95 6.45 

* DPD 


sody weight includes weight of fetuses. 


the pregnant mice after removal of the fetuses was 
sll 7 gm. greater than that of the nonpregnant mice. 
This may be due to (a) increase in weight of the 
uterus (with the addition of the placenta), mammary 
gland, liver (see below), and possibly of other organs 
as well, in pregnancy; and (b) the natural tendency 
to select the most robust-looking mice for breeding. 
However, this difference in the mean weights of the 
two series should not invalidate the comparison made 
here, since the full records from the nonpregnant mice 
show no regular relation between body weight and 
concentration of ascorbic acid in the liver. 

The sexual history of each mouse used had been 
recorded; the nonpregnant animals were classified as 
virgin, mated, and 1-, 2-, 3-. . up to 7-parous. 
Sexual conditions other than pregnancy do not appear 
to have any constant effect upon the concentration of 
ascorbic acid in the liver. Thus in the stock series the 
highest and lowest figures (176 and 432 y per gm.) 
were given by two 3-parous mice. In the earlier series 
also “No constant differences were found between mice 
that had had no, or from one to five, litters” (1). 
The majority of the pregnant mice used were preg- 
nant for the first time, but no constant difference 
was found between these and others that had had up 
to 6 previous litters. 

We can present no exact data showing the relation 


) 
5 


quire too much space, no simple relation between these 
2 quantities can be found. 


GLUTATHIONE 


The mean concentrations of glutathione (estimated 
by titration with iodine after the titration of ascorbic 
acid) are in 6 of the 7 series lower in the pregnant 
than in the nonpregnant mice (Table I). This pro- 
vides evidence, additional to that presented in the 
two earlier papers (1, 2), that under various biological 
conditions glutathione and ascorbic acid do not behave 
in the same way. 


Ratio or Liver Weicur tro Bopy WeIcHT 


The averages in Table II show that in pregnancy 
the ratio of the weight of the liver to that of the 
body (7.c., body + fetuses) is approximately the same 
as the ratio in the nonpregnant temale. Presumably 
this constancy of the ratio is maintained by growth 
of the liver proportional to that of the fetuses, and, 
in view of the very short gestation period in the mouse, 
this adjustment must be brought about quickly. If a 
mouse weighing 25 gm. produced 10 gm. of fetuses 
in 20 days, and the liver throughout this period made 
up 5.5 per cent of the whole, the liver must, if no 
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other factors are involved, maintain a mean daily 
gain of 0.0275 gm. 


DISCUSSION 


These results suggest inquiries as to the source, and 
function, of the additional ascorbic acid in the liver 
of the pregnant mouse. Three tissues associated with 
pregnancy, namcly those of the fetus, of the placenta, 
and of the corpus luteum, suggest themselves as_pos- 
sible sources, and the last is known to be rich in 
ascorbic acid. Neither transference from the fetus to 
the mother, nor from the mother to the fetus, seems 
very well adapted to explain an increase by 50 per 
cent in the concentration in the liver. 

During recent years a considerable amount of data 
has appeared on the destruction of estrogens in the 
liver, but we do not know whether ascorbic acid is 
concerned in this process nor whether increased 
amounts of estrogens are in circulation in the preg- 
nant mouse. In the human body the effect of preg- 
nancy in increasing the capacity to detoxicate synthetic 
estrogens seems to be considerable (3). 


SUMMARY 


The concentration of ascorbic acid in the liver has 
been compared in pregnant and nonpregnant mice, 
and in the pregnant condition an increase was found 
that was significant in 3, and probably significant in 
3 more, of the 7 strains examined. 


We are indebted to Dr. F. L. Warren for the examination by 
statistical methods of the material presented here. Mr. P, J. 
Ewers has provided an essential part of the data in the life 
histories of the mice under his care. This investigation has been 
assisted by generous financial grants from The British Empire 
Cancer Campaign and The Anna Fuller Fund. 
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The Serial Passage of an Avian Lymphoid Tumor of 
the Chicken” 


Carl Olson, Jr., D.V.M. 


(From the Massachusetts Agricultural Experiment Station, Amherst, Massachusetts) 


(Received for publication June 10, 1944) 


Serial passage of other neoplasms has been asso- 
ciated with changes in the host-tumor relationship, 
such, tor example, as the acquired ability of the Rous 
sarcoma to grow in hosts refractory to the tumor in 
its early transfers (6). Again, a more rapid rate of 
growth and a higher percentage of successful inocu- 
lations during serial transfer have been noted with 
other neoplasms of the chicken (1, 2, 4). 

The present report is concerned with changes in 
growth capacity of a lymphoid chicken tumor observed 
during the course of its serial passage over a period 
of 3 years. 


MATERIALS AND METHODS 


The origin of the growth and its characteristics 
during 30 passages have been previously reported (5). 
Implants grow rapidly and may metastasize to distant 
organs. The tumor is not associated with fowl paral- 
ysis, and is different from neoplastic diseases caused 
by filter-passing agents such as chicken tumor I of 
Rous (6) and transmissible fowl leukosis (4). 

Hosts tor the tumor were derived from 3 stocks of 
Rhode Island Red chickens. Stock A, most often used, 
was derived from an inbred group in which an at- 
tempt has been made to obtain stock more homo- 
geneous than that ordinarily available. Brother-to- 
sister matings were made for 3 successive generations, 
as well as matings of less closely related members of 
the stock. Stock A was more homogeneous during the 
latter period of its use than during the earlier period. 
Stock B came from the same flock that supplied the 
progenitors of stock A; however, the actual relation 
between stocks A and B was slight. Stock B was 
uniform over the different periods of use, for progeny 
trom only one pen mating were used during any one 
period of time. Stock C was obtained from a com- 
mercial Hock and was unrelated to stocks A and B. 
All chickens were hatched from eggs in the laboratory 
and raised under uniform conditions. The birds were 
maintained in battery cages under essentially similar 
conditions throughout the period of observation. Most 


ee 
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of them were between 4 and 8 weeks old when 
inoculated with tumor. 

A standard method was followed for the prepara- 
tion of the inoculum. Under the usual aseptic pre- 
cautions part of a tumor resulting from an intra- 
muscular implant was minced and added to an equal 
volume of modified Rous-Turner solution, Ringer’s 
solution made isotonic for bird erythrocytes (3). One 
part of infusorial earth was then added to 1,000 parts 
of this mixture, and half a milliliter of the final 
product was injected with a syringe and 15-gauge 
needle into the breast, or occasionally into the muscles 
of the thigh. 

A single line of serial transfer was maintained trom 
the 30th to the 44th transfer. During this time no 
attempt was made to conform to a standard interval 
between transfers; however, the interval averaged 14.9 
days. Beginning with the 45th transfer 2 separate 
lines were begun. The one line was to be transferred 
to a new host every 10 days; the other every 15 days. 
The interval for the “10 day” series averaged 9.3 days 
through the 132nd transfer, and for the “15 day” 
series 14.8 days through the 100th transfer. 

On 3 occasions the serial passage with fresh tissue 
was interrupted: (a) At the 42nd transfer the tumor 
failed to grow from the usual material and tumor 
that had been frozen 6 days at —6° C. was used. 
(b) The chickens intended for the 50th transfer of 
the 10 day series developed an unrelated infectious 
disease after receiving the inoculation in the customary 
way. Another group had received liver infiltrated 
with tumor from a chicken of the 49th passage, and 
the growth in one of these was employed to continue 
the series. (c) The tumors in birds of the 83rd 
transfer of the 15 day series became infected with 
anaerobic gas-producing bacteria. In order to eliminate 
this contaminating organism, whole blood from a 
chicken with diffuse metastasis of the tumor was used 
to produce growth in the birds bearing the 84th trans- 
fer of the tumor. This was possible since tumor cells 
are commonly found in the blood of chickens with 
diffuse metastasis. 

The chickens were kept for varying periods of time 
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following inoculation. The site of the implant was 
examined weekly, and birds in which no growth was 
observed after 3 to 4 weeks were either killed or used 
in other experiments 2 to 3 weeks after regression 
of the tumor. Chickens in which the tumor grew 
progressively were killed when moribund, or to obtain 
material for inoculation, or allowed to dic. No chicken 
that lived for less than 8 days after inoculation was 
considered in the tabulation of results. 

A postmortem examination was made on all birds 
employed, and tumor, liver, spleen, kidney, adrenal, 
bone marrow, and thymus gland of birds supplying 
material for transplantation were routinely examined 
by histological section. Histological examination was 
made, also, of all doubtful lesions. 


REACTION oF Host 


Following tumor inoculation, one of 5 things was 
found to happen: (a) The implant failed to grow; 
(b) a short period of growth was followed by regres- 
sion; (c) growth continued at the inoculation site 
until the death of the host; (d) the tumor grew at 
the site of implantation and localized metastatic foc! 
were found in the viscera; or (ec) the implant grew 
and a diffuse type of metastasis was found in the 
internal organs. 

Failure to grow —In chickens killed 2 weeks after 
inoculation, where no growth was observed, a small 
amount of localized fibrosis was present at the site 
of implantation, which had almost completely disap- 
peared in birds killed at the end of 3 weeks. 

Growth and regression—Maximum growth was 
usually noted about 2 weeks after inoculation. Rarely 
did regression occur after 3 weeks of continuous 
growth. Growth and regression was noted in ap- 
proximately one-fourth to one-half of the birds 
inoculated. 

That the growths in this group contain living tumor 
cells for a time is shown by the following instance. 
A biopsy was made on a tumor (bird N96) that 
developed from an implant received 12 days previ- 
ously. The inoculum prepared from the excised ma- 
terial developed in all 6 chickens into which it was 
implanted and metastasized in 4 of them. The tumor 
ot N96 began to regress after the biopsy and only a 
slight fibrosis remained at the site when the bird was 
killed 71 days later. However, biopsy did not con- 
sistently lead to regression in other tumor-bearing 
birds. 

The rapid loss of activity of a tumor in a state of 
regression is suggested by a case in which maximum 
growth was noted 1] days after an implant was re- 
ceived. The bird (N247) was killed 4 days later and 


the somewhat necrotic tumor tissue inoculated into 5 


chickens, which had received active tumor materia] 
from another donor 3 days earlier. The active tumor 
material grew in all 5 birds, whereas no growth oc- 
curred with the material from N247. It should be 
pointed out, however, that the experiment 1s not con- 
clusive, because the first injection may have produced 
some resistance. 

Local growth——This group includes all birds in 
which there was progressive growth of the implant 
until death. 
growth seemed to be about one-fifth the body weight 


As previously reported, the limit of 


in hosts bearing the tumor at only one implantation 
site. In general, relatively larger tumors developed in 
the younger birds. In some instances the growth 
amounted to more than one-fourth the body weight; 
tor example, in a male chicken that weighed 475 
gm. at death a tumor developed in 42 days that 
weighed 135 gm., or 28.4 per cent of the body 
weight. A larger total amount of tumor developed in 
birds in which multiple implants were made. This 
is exemplified in the case of a 28 day old male chicken 
that received implants of tumor in both breast muscles 
and died 18 days later; the carcass weight was 272 
gm. and the combined weight of both tumors was 
99.5 gm., or 36.5 per cent of the body weight. 

A variable amount of necrosis was commonly found 
in the tumors, usually in and about the fascia sepa- 
rating the superficial and deep pectoral muscles. The 
margin between viable and necrotic tissue was usually 
discrete (Fig. 1). In some instances a large tumor 
was almost entirely involved by dry necrosis, and in 
such cases the bearers were often dull and listless and 
refused to eat, perhaps because of an_ intoxication. 
Attempts to isolate a bacteria from necrotic tumors 
failed. In some instances necrosis may have been 
caused by ischemia following growth of the neoplasm 
about blood vessels; in others by a mechanism similar 
to that which operates in the regression of implants 
2 weeks after inoculation. 

Growth with localized metastasis —In this group 
are included those chickens in which the implant grew 
and localized metastatic foci were found in the viscera; 
their general nature has been previously described and 
illustrated (6). The organs most frequently involved 
were the proventriculus, heart, pancreas, adrenal, and 
gonads; the kidney, spleen, thymus, marrow, perf! 
toneum, lung, and liver were less often affected 
(Table IT). 

The assembled data were examined tor differences 
between birds that were killed and those that died. 
The heart was involved in 61.5 per cent of the 73 birds 
that died with metastases, but in only 22.4 per cent 
of the 54 birds that were killed. Death may be ac- 
counted for by the mechanical effect of the tumor 
on the heart. The relatively more frequent involve: 
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ment of the proventriculus and pancreas in birds that 
died is more difficult to explain, and may not be sig- 
nificant; however, the birds that died lived an average 
of 4.3 days longer than those that were killed; so that 
there was more time for metastatic foci to develop. 
Somewhat more frequent involvement of the spleen. 
thymus, bone marrow, and lung was noted in birds 
REsUuLtTs OF SERIAL PASSAGE OF A 


TABLE I: SUAIMARY OF 


LYMPHOID TUMOR 


) 


fh t+ non s5 tans 
Lew, nn eae ee ne 
“zo i~- Fwd Hoe 
,- neae i Gitta on Lin=m = 
Pl Se Spe Sep we 
aoe _ oo — 
Number of birds inoculated... 347 15] 30] 444 
Reactions: 
No growth ............. ja” 4.0 1.7 1.3 
Growth and regression. 23.9 49.0 40.2 30.7 
Local growth only. . yy 34.4 22.2 15.9 
Growth with localized me- 
he 14.4 11.9 24.6 /.8 
Growth with diffuse me- 
le we at 11.3 44.3 


* Expressed in per cent of number inoculated. 


LOCALIZED METASTASIS IN 
Passaces 31 ro 132 


TaBLce Il: Revcatrive INCIDENCE OF 


VISCERA: 
- - 
Died Killed ot 2 


127 73 54 &() 47 


Total 


Number ot cases 


Duration of experimental 
life (days): 

Average ........... 19.7 21.4 17.1 19.2 20.8 
ee re 47 47 35 37 47 
Shortest. eae ene eas 9 10 9 9 10 

Organs affected: 
Proventriculus |... .. 54.3* 644 41.5 57.5 48.8 
Heart . deine 61.5 224 425 46.8 
Pancreas ......... _ 41.7 55.0 24.1 45.0 36.2 
Adrenal ........... 40.1 37.0 344.55 415 38.4 
Gonad 26.0 28.8 22.4 31.3 17.0 
Kidney 5.7 14.1 13.0 16.2 14.9 
a eee eee 14.2 5.5 26.0 13.7 14.9 
Thymus |. i. $8.2 20.4 16.2 §.5 
Marrow .... aes % 7 4.) 14.8 7.5 10.6 
Peritoneum ........ 5.5 5.5 5.6 5.0 6.4 
Lung ere: 3.9 7 9.3 3.7 4.2 
Liver .... ore 2.4 1.4 3.7 y ay 2.1 


* Per cent of number of cases. 


that were killed (Table II). Metastatic foci in these 
organs were often found only by microscopic exam1- 
nation (Fig. 2). The data may be somewhat vitiated 
by the fact that a routine histological examination was 
made more often in birds that were killed. 

The testes were found affected more often than the 
ovary, a difference that is believed significant since 
other organs, with the possible exception of the 
thymus, were involved at about the same rate of 
trequency in males as in females (Table II). 

In most instances 3 organs or less were involved by 


localized metastasis. In 127 instances only | localized 
focus was found in 2.68 per cent; 2 organs were in- 
volved in 26.8 per cent; 3 organs in 19.6 per cent; 
4 organs in 10.2 per cent; 5 organs in 10.2 per cent; 
and 6 organs in 5.5 per cent of the cases. 

The most widespread metastasis. occurred at the 
>2nd transfer in a male host (N494) 42 days old at 
the time of inoculation; the bird was killed 21 days 
later. Metastatic foci were found in the heart, pro- 
ventriculus (Fig. 3), pancreas, testes, one adrenal, bone 
marrow, and kidney, and the diagnosis was confirmed 
by histological examination. No essential differences 
were found in the number of organs involved by 
metastasis that could be attributed to sex, to whether 
the birds died or were killed, or to the number of 
times the tumor had been transferred. 

The earliest localized metastasis was found in the 
bone marrow of a chicken killed 9 days after receiving 
implants of the tumor in both breast muscles and the 
right thigh muscles. In 4 instances metastasis was 
observed 10 days after inoculation, and in one of 
these microscopic metastatic foci were present in two 
organs (kidney and adrenal). Only 10 of the 127 cases 
of localized metastasis occurred in birds examined 
after an interval of less than 14 days following 
inoculation. 

Growth with diffuse metastasis—This type of. re- 
action represented the most fulminating and violent 
disturbance following implantation of the tumor. Only 
a few such cases were noted in the earlier passages of 
the tumor, but they became more common later on. 
The characteristic of this reaction was death of the 
host in about 8 to 12 days after inoculation, often 
sudden after a brief period of depression that usually 
lasted only a few hours. Occasionally an entire group 
would die in this way before material could be ob- 
tained for the next transfer at the previously selected 
interval of 10 or 15 days. The implants themselves 
were no larger than in other hosts at this stage. 
Visceral changes usually consisted of a notable en- 
largement of the liver, spleen, and occasionally the 
kidneys (Fig. 4). 
hyperplastic and grey-red in appearance. 

The weight of the liver varied from 5.3 to 12.1 
per cent of the body weight in a series in which these 


The bone marrow was _ usually 


weights were recorded. The most enlarged liver in 
this series weighed 59.5 gm. and was found in a 
chicken that died 9 days after inoculation. The car- 
cass weight at death was 492 gm., and the bird was 
50 days old at the time of inoculation. In some in- 
stances the size and weight of the liver were within 
normal limits. The color was usually red-brown. 
Histologically the neoplastic lymphoid cells seemed to 
occupy an extravascular position beneath the endo- 
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thelium of the sinusoids, although some were found 
within them. These cells tended to proliferate in some 
localized areas about blood vessels, but not always in 
direct connection with the periportal areas (Fig. 5). 
There was usually considerable crowding and dis- 
tortion of the liver cells, many of which were in 
various stages of degeneration. 

The weight of the spleen varied from 0.60 to 1.88 
per cent of the body weight. The organ was usually 
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Fic. 6.—Serial passage of a transmissible lymphoid tumor. 


a purple-red color, its capsule tense, and the pulp was 
filled with neoplastic lymphoid cells. 

The histology of the bone marrow was essentially 
of the order found in the liver and spleen; namely, 
an overcrowding of the parenchyma with large neo- 
plastic lymphoid cells similar to those of the implant. 

The large lymphoid cells were often, but not al- 
ways, found in the vascular bed of other organs such 
as the kidney, lung, heart, and thymus. 

The pathogenesis of this reaction is not entirely 








DESCRIPTION OI 


Fic. 1—Sagittal section of a 22 day old tumor in pectoral 
muscle, about two-thirds necrotic. Weakness, loss of appetite, 
metastases in heart, pancreas, testes, kidney, and proventriculus. 
This tumor occurred in the 62nd passage of the ‘10-day series.” 

Fic. 2.—Microscopic metastatic foci in spleen, which was only 
slightly, if at all, enlarged. Mag. * 44. 

Fic. 3.—Proventriculus with localized metastasis in chicken 
N494. Note infiltration of tumor between glandular acini and 
in muscularis. Mag. & 104. 


* FIGURES | 


clear. The lymphoid tissues of the liver, spleen, bone 
marrow, and sometimes the kidney, may have been 
stimulated to hyperplasia by a hypothetical agent 
liberated from the neoplastic implant; or, as in mouse 
leukemia, the lesions may have resulted from the 
proliferation of cells transferred there. 


EFFECT OF SERIAL PASSAGE 


As shown in the preceding paragraphs the growth 
capacity of the tumor may vary, since in different birds 
the implanted cells either fail to grow, grow tem- 
porarily, or grow progressively with or without me- 
tastases. It was found that the growth capacity 
changed with serial passage, in that there was a 
general increase in the activity of the tumor. To 
illustrate this change more clearly, data previously 
reported (5) on passages 1 to 30 are used in the 
following discussion. 

The relative number of birds in which the implant 
failed to grow decreased with passage of the tumor. 
In the first 30 passages 32.6 per cent were refractory 
to the tumor, whereas a much smaller percentage (4.0 
per cent) were refractory during the 3]st to 45th 
passages. The relative number in succeeding passages 
was stil less, being 1.7 per cent in the 45th through 
the 100th passage, made at 15 day intervals, and 1.3 
per cent in the 45th through the 132nd passage, made 
at 10 day intervals (Table I). 

The relative number of chickens in which growth 
was followed by regression was high in the 31st to 
44th passage, perhaps because of a shift from the 
“no growth” group. Their relative number, however, 
decreased in subsequent passages. There was a similar 
decrease in the relative number of birds with local 
growth only. More instances of metastasis were ob- 
served in the 3lst through the 132nd passage than 
during the first 30 passages. The most definite in- 
crease was in the relative number of cases of diffuse 
metastasis during the 45th through the 132nd passage 
at 10 day intervals. Localized metastasis was observed 
most frequently during the 45th through the 100th 
passage, at 15 day intervals. 

A method for evaluating the activity of the tumor 
during its serial passage was devised, in which a 
numerical value was attached to the reaction obtained 


TO 5 


Fic. 4.—Enlarged liver and spleen, femur, and 1] day old 
tumor in pectoral muscles. Characteristic 
Marrow cavity largely filled with tumor. 

Fic. 5.—Liver of bird that died with diffuse metastasis 11 
days following inoculation. Isolated islands of liver cells are 
apparent. Congested vein at right contains many tumor cells, 
and extravascular growth of the tumor is evident at cach side of 


the vein. Mag. 346. 


diffuse metastasis. 
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in each host. No growth was rated as 0; growth fol- 
lowed by regression as 3; local growth only as 5; 
growth with local metastasis as 7; and growth with 
diffuse metastasis as 10. This system of grading, based 
on purely arbitrary considerations, represents an evalu- 
ation of the interplay between the activity of the 
tumor and resistance of the host, and therefore reflects 
the sum total of factors that influence both the tumor 
implant and the host. The average activity ratings ot 
the hosts for each passage are plotted in Fig. 6 ac- 
cording to years. When plotted in this way the data 
do not form a straight line, but rather are notable 
for distinct differences from one passage to the next. 
There were some periods when the activity ratings 
would tend to form smooth lines, but attempts to cor- 
relate them with the season of the year or a specific 
stock of chickens were unsuccessful. In general the 
activity rating of the tumor was higher when it was 
transferred at 10 day intervals than at 15 day intervals. 
There were periods, as from the latter part of April 
to the early part of July, in 1940, and the latter part 
of March to the middle of June, in 1941, when the 
activity of these two lines of transfer tended to parallel 
each other. The factor or factors responsible for this 
are not clear. There was a trend toward higher ac- 
tivity associated with successive serial passage. 


EFFECT OF SEX ON REACTION oF Host 


In earlier work with this tumor the sex of the host 
seemed to have no effect on the result of the implant 
(5), but in subsequent serial passage it appeared that 
sex may be a factor. The sex ratios of the different 
groups in passages from 31 through 132 were examined 
with the following results, in which ratio is expressed 


as 3'/P: 


Failure ‘to grow......... 16 birds ratio 1/1 


Growth and regression........... 278 “ ' 93/1 
ON eee eee 190 “ —1.51/1 
Growth with localized metastasis... 127 “ ‘“  1.70/1 
Growth with diffuse metastasis.... 229 “ - 94/1 


ere 840 “ ‘1.036 /1 


In 56 instances sex was not recorded and _ these 
could not be included. A relatively higher ratio of 
males to females was noted in birds with local growth 
only and birds with growth with localized metastasis 
(ratios of 1.51/1 and 1.70/1, respectively) than in all 
birds (ratio 1.036/1). In the other three groups, the 
ratio of males to females was essentially similar to 
that of all birds. 


DISCUSSION 


The reactions of hosts bearing this lymphoid tumor 
seem to fall into a distinctive pattern, which can be 


interpreted as the result of interplay between the 
activity of the implant and the resistance of the 
host. Thus the respective reactions of no growth, 
growth and regression, local growth only, growth with 
local metastasis, and growth with diffuse metastasis 
represent either decreasing degrees of resistance in the 
host or increasing degrees of activity in the tumor im- 
plant, or both. Which is the more important factor 
must be determined by the circumstances of each par- 
ticular case. Failure of an active inoculum to grow, 
or its regression, suggest resistance of the host, whereas 
progressive growth and diffuse metastasis suggest 
either the lowest degree of host resistance or the acme 
of activity in the inoculum. Since the same tumor 
material injected into a group of chickens provoked 
different reactions in different birds, it must be as- 
sumed that the implants encountered varying degrees 
of resistance to their growth. 

The hosts were essentially the same in all transfers: 
hence the increased activity of the tumor implants 
must have been due to serial transfer. This enhance: 
ment of growth ability was more pronounced with 
transfers made at 10 day intervals than with transfers 
made at intervals of 15 days. 


CONCLUSIONS 


1. The reaction of a chicken after receiving an im- 
plant of the lymphoid tumor herein described will vary 
depending upon the activity potential of the tumor and 
the resistance of the host. 

2. In ascending order of severity these reactions are: 
failure of the graft, growth and regression, progressive 
local growth only, growth with localized metastasis, 
and growth with diffuse metastasis. 

3. Serial transfer of the tumor enhanced its ability 
to produce the more severe reactions. 

4. Transter of the tumor at 10 day intervals was 
more effective in raising the growth activity of the 
tumor than transfer at 15 day intervals. 
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Zur Entstehung krebserzeugender Substanzen 
beim Menschen [Production of Carcinogens in Hu- 
man Beings. | Druckrey, H., Ricutrer, R., and VIERTHALER, 
R. |Pharmakol. und Hyg. Inst. Univ., Berlin, Germany| Natur- 
wissenschaften, 29:63-64. 1941. 

The authors report preliminary experiments and _ dis- 
cuss the possible action of intestinal bacteria in the pro- 
duction of carcinogens from substances related to the bile 
acids. B. coli was obtained from the feces of a patient 
with rectal cancer and grown on Sauton’s peptone medium. 
To the series of cultures in Group I, 5 mgm. per cent 
dehvdronorcholen was added; to Group II, 5 mgm. per 
cent desoxycholic acid; Group III served as control. All 
cultures were kept for 24 hours in an incubator, then 
extracted with benzol, the extracts evaporated im vacuo, 
and the residue dissolved in 20 cc. peanut oil. Three 
groups of 6 rats each received 6 biweekly injections of 
the peanut oil solutions. Control experiments were done 
with pure peanut oil, with dehydronorcholen irradiated 
by ultraviolet light, and pure and irradiated desoxycholic 
acid dissolved in peanut oil in concentrations of 100 mgm. 
per cent. In Group I, 18 months after the last injection, 
a sarcoma at the site of injection was noted in | animal. 
After 22 months I rat intra-abdominal tumor 
and 1] with multiple sarcomas were observed. In 1 con- 
trol rat that received ultraviolet irradiated dehydronor- 
cholen an was seen. No other 
tumors were found in any of the other groups although 
a few animals lived longer than 18 months.—K. D. 


with an 


intra-abdominal sarcoma 


Charakterisierung und Mechanismus der Krebs 
erzeugenden Kohlenwasserstoffe. [Characterization 
and Mode of Action of the Carcinogenic Hydrocar- 


bons.] Scumipt, O. | Zicgelhausen bei Heidelberg, Ger- 
many| Naturwissenschaften, 29:146-150. 1941. 


The faculty of certain aromatic hydrocarbons to. pro- 
duce skin cancer is attributed to loosely bound electrons, 
called B-electrons. These electrons are not only responsi- 
ble for the chemical and most of the physical properties 
of these substances but, when brought in intimate contact 
with living cells, induce chemical changes, such as racem1- 
zation and splitting of the tissue proteins. These changes 
in the cellular proteins lead to the production of car- 
cinogenic viruses or cell necrosis. The reasoning of the 
author is purely speculative; no experimental evidence in 
support of these sweeping conclusions is presented.— 
K.G.S. 

Wirkt der Russ von Oelfeuerungen karzinogen? 
(Is Fuel Oil Tar Carcinogenic?] Mirscner, G., and 
ScHwarz, F. | Universitatsklinik, Univ. Zurich, Zurich, Switzer- 
land| Schweiz. med. Wcehnschr., 72:1081-1082. 1942. 


A concentrate painted on 100 male mice twice weekly 
for 167 days, or until a total of 50 applications had been 
made, produced not the slightest change in the skin, nor 
was any toxic effect apparent. On the 272nd day, when 
12 mice were still living with not even a papilloma among 
them, the experiment was terminated.—W. H. W. 


Effects of South Wales Anthracite Coal and of 
Precipitated Amorphous Silica upon the Lungs of 
Mice. Campsecr, J. A. | National Inst. for Med. Research, 
Hampstead, England| Brit. [. Exper. Path., 25:46-55. 1944. 

Mice were exposed to various dusts, (1) anthracite, 
(2) Al,O., (3) SiO., (4) Al, (5) MgO, (6) bituminous 
coal, (7) cigarette smoke, and to various combinations of 
these, making I] forms of dust in all. Significant in- 
creases in lung tumors occurred only under the action 
of SiO., Al,O., or Al. Anthracite gave no increase, and 
The 
mean number of lung tumors per mouse with a lung 
tumor was 1.3 (control) and 1.4. (experimental), and 
the mean maximum number of lung tumors in any one 
mouse was 1.5 (control) and 2.4 (experimental). The 
maximum number of tumors in any one mouse was 4, 
in a control. 


bituminous coal one of border-line significance. 


“Usually the dusting experiments which 
show an increase in incidence of lung tumours show 
also an increase in the proportion of tumours which are 
malignant, and also an increase in size of the tumour. 

... Size of tumour increases with malignancy and 
age, and eventually a whole lobe may be involved.” The 
largest tumor in dusted mice was 8*& mm., and in 
control mice was 4*4 mm. Alcohol in the drinking 
water up to 5% did not ailect the results; mice drank 
less of this beverage than of pure water. The following 
paragraph has been appended to the paper “Dr. Camp- 
bell’s death occurred while this paper was in the Press. 
It seems desirable to place briefly on record the results 
obtained in guinea-pigs exposed to anthracite dust under 
the same conditions as the mice. Six guinea-pigs were 
killed after being exposed over a period of 4 years and 
hve others after 344 years. All showed extensive deposi- 
tion of coal-dust in the lungs; one only, one of those 
dusted for 314 years, addition a_ localized 
adenomatous proliferation of bronchial epithelium, prob- 
ably attributable to the dusting.”—E. L. K. 


Experimentelle Geschwulsterzeugung durch Einat- 
mung von Radiumemanation. [Experimental Produc- 
tion of Tumors by Inhalation of Radium Emanation. ] 
Rayrwsky, B., Scuraus, A., and Kantau, G. | Kaiser Wilhelm- 
Instit. Biophysik und Senckenbergisches Path. Instt. der Univ., 
Frankfurt a. M., Germany| Naturwissenschaften, 31:170-171. 


1943. 


showed in 
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The etiology of the Schneeberger and St. Joachimsthaler 
disease of miners has not yet been clarified. After 15 to 
18 years’ work in the mines, 50 to 80% of the miners die 
of cancer of the lung. It has been suggested that this 
might be caused by the action of radium emanation 
present in the air of the mines, but no proof has been 
given. A report of the “Radioactive climate” in the mines 
has already been published (Rajewsky, B.. Ztschr. f. 
Krebsforsch., ¥9:315-340. 1939). The present paper re- 
ports on experiments performed on mice exposed to 
known amounts of radium emanation mixed with air: 
the general behavior, weight, blood picture and_ post- 
mortem histology were investigated. The minimal toxic 
amount of radium was found to be 110° to 210° 
Curie per ccm.; in 3 experiments in which 36 mice were 
exposed to 37,500, 44,200, and 55,700 ME, the animals 
showed rapid loss of weight, abnormal blood pictures, 
and died after 60 to 100 days. Histological examination 
revealed atypical bronchial epithelium. After exposure to 
1.16 10% Curie per ccm. (3,200 ME), the animals lived 
for from 161 to 453 days (average 286). Seventy-five per 
cent of the control animals lived longer. In each of the 
12 treated animals, atypical bronchial epithelium was 
found, including 10 adenomas, | adenocarcinoma, and | 
small cell malignant blastoma. In the controls at the end 
of 460 days, only | animal had a small adenoma. The 
production of the adenomas depended upon the duration 
of exposure to the inhalation of radium uunente id DD. 


Priifung auf das Vorkommen von d-glutaminsaiire 
in Eiweiss von malignen Tumoren und von normalen 
Organen. [The Occurrence of d-Glutamic Acid in 
Proteins from Malignant Tumors and from Normal 
Organs.] AsperHaLprN, E. [Physiol. Inst. d. Univ. Halle 
a. S., Halle a. S., Germany| Z¢tschr. f. physiol. Chem., 275:135- 
154. 1942. 

The glutamic acid from hydrolyzates of different nor- 
mal tissues and human carcinomas was isolated as hydro- 
chloride. The first crystallizates from concentrated hy- 
drolyzates were repeatedly recrystallized until the elemen- 
tary analysis indicated sufficient purity. All mother liquors 
were preserved, combined, and the glutamic acid isolated 
by fractional distillation as diethylester. After saponifica- 
tion the hydrochloride of the acid was recovered by crystal- 
lization. The crystallized fraction of all typical tissues and 
of most tumors showed rotation typical for /-glutamic 
acid. In 2 tumors small amounts of d-glutamic acid were 
found. The values were much lower than those reported 


by Kégl—Z. D. 


Uber die Glutaminsaiire aus Tumoren. [Glutamic 
Acid from Tumors.] Wievanp, T. [Kaiser Wilhelm-Inst. 
Med.-Forschg. Inst. Chem., Heidelberg, Germany] Ber. d. deut. 
chem. Ges., 75:1001-1007. 1942. 

In order to examine the validity of Kogl’s claim, that 
tumor proteins are characterized by a large content of 
d-glutamic acid, the glutamic acid from 4 different rat 
tumors, the Brown-Pearce rabbit tumor, and liver metas- 
tases from a human being with tumor was isolated by 
crystallization as hydrochloride. The method of isolation 
was a new one, published previously by the author (Ztschr. 
f. physiol. Chem., 272:24. 1942). It consists in adsorp- 
tion of all dicarboxylic amino acid in an acid AI.O., 


Ee, 


column. Cystine, which interferes, is removed by reduc. 
tion with H.S. The dicarboxylic acids are diluted by 
3a(OH).. After the Ba is removed, the solution is then 
concentrated, im vacuo, and glutamic acid crystallized as 
hydrochloride. The mother liquor is strongly concen. 
trated, and the crystallization repeated. If d-glutamic 
acid were present in the hydrolyzate the second crystalliza- 
tion should be much richer in it than the first one. But 
the glutamic acid of the second crystallizate was up to 
99% l-glutamic acid. The lower rotation of the first 
crystallizate is due to some impurity and not to d-glutamic 
acid.—Z. D. 


Uber das optische Verhalten der im Eiweiss von 
Carcinom und seinen Metastasen und dem Mutter- 
gewebe enthaltenen Glutaminsaiire. [Optical Be- 
havior of the Glutamic Acid Present in the Proteins 
from Carcinoma, its Metastases, and its Mother 
Tissue.] Axspernacpex, E. |[Physiol. Inst. d. Univ. Halle 
a S., Halle a. S., Germany| Ber. d. deut. Chem. Gesellsch., 75: 
18OQ0-1802. 1942. 

Further evidence against Kogl’s conception of the role 
of d-glutamic acid in tumor formation. The glutamic 
acid from the hydrolyzates of a human stomach cancer, 
its liver metastases, and the healthy stomach and _ liver 
tissue of the same individual was isolated. The method 
was the same as that previously used by the author in 
similar investigations. (Ztschr. f. physiol. Chem., 275:135. 
1942.) Only the /form was found.—Z. D. 


Uber die Bestimmung von d-Glutaminsaure in Tu- 
morhydrolysaten mit Deuterium als Indicator. 9. 
Mitteilung iiber die Chemie der Tumoren. [The 
Determination of d-Glutamic Acid in Tumor Hy- 
drolyzates with Deuterium as the Indicator. 9. The 
Chemistry of Tumors.] Koc, F., Erxctesen, H., and vay 
VEERSEN, G. J. [Riks-Univ., Utrecht, Holland] Ztschr. f. 
physiol. Chem., 277:251-283. 1942-43. 

The controversy that arose following the announcement 
by Kogl and Erxleben several years ago that tumor pro- 
teins contain an appreciable amount of the “unnatural” 
amino acid antipodes, particularly of d-glutamic acid, 
prompted the present authors to reinvestigate the prob- 
lem with the aid of a new analytical method. The prin- 
ciple of this technic consists in the addition of an isotope- 
containing amino acid to a protein hydrolyzate, subsequent 
isolation of this amino acid by the usual methods, and 
determination of the isotope content of that fraction. From 
the dilution of the isotope content the concentration of 
the amino acid under investigation in the protein may be 
calculated (Ussing, H. H., Nature, London, 144:977. 
1939). With deuterium and the N?°-isotope used as the 
indicator, this technic has yielded results in the hands of 
R. Schoenheimer and his group (cf. Graff, S., Rittenberg. 
1)., and Foster, G. L., J. Biol. Chem., 133:745. 1940) that 
seem to contradict Kogl and Erxleben’s findings with 
regard to the abnormally high d-glutamic acid content 10 
tumor tissue. The present authors have applied the 
“isotope dilution” method of analysis to a large series of 
tissues (Brown-Pearce, benzpyrene, Flexner-Jobling, human 
lung, and liver tumors; normal rat and rabbit tissues: 
and spleen from a patient with lymphatic leukemia), using 
deuterium-containing glutamic acid as the indicator sub- 
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stance. The result of the experiments, which are described 
in detail, is that, in confirmation of the previous claims of 
the present authors, the content in d-glutamic acid is a 
characteristic constant of the type of tissue examined: 
Normal tissues contain at best minimal amounts, while 
benign tumors contain 3 to 4% racemized glutamic acid; 
Flexner-Jobling carcinoma, 17% ; methylcholanthrene and 
benzpyrene skin tumors, 22 to 27% ; tumor metastases in 
human beings, 42 to 44% ; and metastases from the Brown- 
Pearce tumor, 40 to 48% —-K.G.S. | 


Glutaminsadure aus Tumoren. [Glutamic Acid 
from Tumors.] Kuinemitier, V. [Physiol.-chem. Inst. 
Univ. Berlin, Berlin, Germany| Ztschr. f. physiol. Chem., 278: 
97-119. 1943. 

This careful study was undertaken for the purpose of 
investigating the claim of Kogl and his collaborators that 
the protein of tumors contains “unnatural” d-amino acids, 
especially d-glutamic acid, in appreciable amounts. The 
results showed that d-glutamic acid could not be found 
in the protein fraction of malignant tumors in amounts 
large enough to permit attributing to it a significant func- 
tion as a constituent of this type of tissue. The total glu- 
tamic acid fraction isolated from tumor tissue contained 
at the most 5.6% of the d-form, corresponding to 0.2 
to 0.3% as calculated on the basis of the total dry pro- 
tein.—K. G. S. 


Ueber die Verdaulichkeit von Tumorgewebe durch 
normale Enzyme. III. Mitteilung: Versuche zur 
Isolierung von Glutaminsaeure auf enzymatischem 
Wege. [The Digestibility of Tumor Tissue by 
Normal Enzymes. III. Experiments on the Isola- 
tion of Glutamic Acid by Enzymatic Methods.] 
BayeRLE, H., and Borcer, G. [Pathol. Inst. Univ. Munchen, 
Munich, Germany] Biochem. Ztschr., 316:87-95. 1943. 

Kogl and Erxleben, in their well-known experiments 
on the isolation of “unnatural” amino acids, especially 
d-glutamic acids, from tumor tissue, employed hydro- 
chloric acid for the hydrolysis of the tissue proteins. This 
has led to the assumption, on the part of some critics, 
that the HCl is responsible for the partial racemization 
of the glutamic acid, originally present solely in the 
natural /-form. For this and other methodological reasons, 
the present authors subjected liver metastases from a hu- 
man being with carcinoma to successive enzymatic diges- 
tion by Cudahy pepsin at pH 1.8, by papain at pH 5.0, 
and by pancreatic trypsin, activated with enterokinase, at 
pH 8, after drying the tumor tissue with alcohol and 
heating to 90°C. for 30 minutes in order to destroy the 
enzymes present in it. Finally the material was subjected 
to the action of a fresh rabbit kidney extract containing 
active dipeptidase. In order to separate the amino acid 
antipodes that might be present in the hydrolyzate, the 
proteolytic digestion was followed by a treatment with 
fermenting yeast (Strain 138 Rotterdam neu, Brewing 
Experiment Station, Munich), which would be expected 
to destroy only the natural form of glutamic acid. At- 
tempts to isolate from the hydrolyzate glutamic acid 
hydrochloride in crystalline form failed, even after seed- 
ing with dJ-glutamic acid-HCl.—K..G. S. 


Manometrischer Nachweis von d-Peptidasen im 
Serum mit Hilfe von d-Aminosdureoxydase. [Mano- 
metric Determination of d-Peptidases in Serum with 
the Aid of d-Amino Acid Oxidase.] Herken, H., and 
ERXLEBEN, H. [Univ. Koln, Cologne, Germany, Rijksuniv., 
Utrecht, Holland] Ztschr. f. physiol. Chem., 269:47-55. 1941. 

As substrate for the demonstration of d-peptidase action ° 
either d- or d/-leucylglycylglycine was used. When this 
tripeptide has been split by d-aminopolypeptidase into 
d-leucine + glycylglycine, the degree of cleavage can be 
ascertained by measuring the oxidation of the d-leucine 
under the influence of kidney d-amino acid oxidase in the 
Warburg manometer. An examination by this method 
was made of 33 different normal and pathological sera. 
A cleavage of at most 6.6% of the substrate was shown 
by the sera from the 17 cancer patients. The other patho- 
logical sera showed either no cleavage or no more than 


1.2% (anemia). All 3 normal sera tested were negative.— 
K.G.S. 


Ueber die Fahigkeit des normalen Organismus, 
d-Peptide zu spalten. VI. Mitt. Zur Kenntnis 
tierischer Peptidasen. [Ability of the Normal Or- 
ganism to Split d-Peptides. VI. Animal Peptidases. ] 
MascHMANN, E. |Forschungsinst. f. Chemotherapie, Frankfurt 
a. M., Germany] Naturwissenschaften, 29:518-519. 1941. 

The claim of Waldschmidt-Leitz and Mayer (Ztschr. 
physiol. Chem., 262:1V. 1939) that only the carcinoma- 
tous organism is capable of splitting d-peptides, is prob- 
ably untenable. The author points out that the tests for 
the presence of certain dipeptidase and aminopolypeptidase 
activities may be rendered much more sensitive by the 
addition of certain metal salts (Mg, Co, Fe, Mn, Zn) with 
and without cysteine. When glycerol extracts of the in- 
testinal mucosa, liver, and kidney of normal rabbits and 
guinea pigs as well as of chick embryos are examined in 
this manner, it is found that glycyl-d, /-leucine and glycyl-d, 
/-alanine are almost completely split in the presence of 
M/5,000 Zn while d-leucyl-glycine is strongly attacked 
in the presence of M/1,000 Mn and M/100 Mg. The 
author believes that the splitting of d-peptides stands in 
no causal relation to cancer, but that it represents a prop- 
erty of the peptidase enzyme system of normal organisms.— 
K.G.S. 


Erniedrigte d-Aminosaiireoxydase-Wirksamkeit 
im Organismus tumorkranker Ratten. [Decrease in 
the d-Amino Acid Oxidase Activity in the Organs 
of Tumor-Bearing Rats.] Wesrpenar, U. [Inst. f. Physiol. 
und Wehrchem. d. Miulitararztl. Akad., Berlin, Germany] 
Ztschr. f. physiol. Chem., 276:191-204. 1942. 

The d-amino oxidase activity in the presence of 
d-phenylalanine of extracts of liver and kidney from 
normal rats and from those with Walker carcinoma was 
measured by O, consumption in the Warburg apparatus. 
The organs were ground with silicon and extracted with 
M/5 phosphate buffer of pH 8. The pH was adjusted to 
7.8 and the experiment run for 3 hours. The average 
values for O., consumption were: 80.5 cmm. for liver and 
85.6 for kidney of normal rats and 30.3 and 54.5 respec- 
tively for rats bearing tumors. A thorough statistical analy- 
sis showed that the differences were significant. A+ de- 
crease in the concentration of the enzyme protein in the 
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organs of the tumor-bearer is held responsible for this 
difference.—Z. D. 


Lactoflavin und d-Aminosdaureoxydase in der 
Leber tumorkranker Ratten. [Lactoflavin and d- 
Amino Acid Oxidase in the Liver of Tumor-Bearing 
Rats.] Wesrenar, U., and Lane, K. |Inst. f. Physiol. und 
Wehrchem. d. Militararstl. Akad., Berlin, Germany| Ztschr. f. 
physiol. Chem., 276:205-213. 1942. 

Since the decrease in d-amino oxidase activity in the 
liver and kidney of animals with Walker carcinoma might 
be due to a decrease in the content of lactoflavin in these 
organs, the concentration of this compound in livers of 
normal and tumor-bearing rats was determined. The 
lactoflavin was extracted from the minced organ with 
80% acetone; the acetone solution was extracted with 
petrolether; the petrolether, with water. The concentra- 
tion of Jactoflavin in the water solution was measured by 
the Jumiflavin method of Warburg and Christian. The 
extraction method was tested on pure lactoflavin solutions. 

No. significant difference between normal liver and 
that from tumor-bearing rats was found.—Z. D. 


Uber die d-Aminosdaureoxydase in Leberextrakten 
normaller erwachsner, tumortragender und junger 
Ratten. [The d-Amino Acid Oxidase in Liver Ex- 
tracts from Normal Adult, Tumor-Bearing, and 
Young Rats.] Wesrenar, U., [Inst. f. Physiol. und Wehr- 
chem., Militararztl Akad., Berlin, Germany| Z¢tschr. f. physiol. 
Chem., 278:213-221. 1943. 

The technic for manometric assay of d-amino_ acid 
oxidase was further improved. The amount of this enzyme 
was about twice as great in the tissue extracts from normal 
rats as in those prepared from rats bearing the Walker 
tumor. The enzyme content in extracts from young 
animals is likewise low.—K. G. S. 


Uber den Zusammenhang zwischen Walker- 
Tumorwachstum und verminderter d-Aminosdaure- 
oxydase-Wirksamkeit. [The Relation Between 
Growing Walker Rat Tumors and Diminished d- 
Amino Acid Oxidase Activity.] Wesrpenar, U. [Inst. f. 
Physiol. und Wehrchem. d. Militararztl. Akad., Berlin, Germany | 
Ztschr. f. physiol. Chem., 278:222-229. 1943. 

The author claims to have demonstrated that the 
d-amino acid oxidase activity in liver and kidney extracts 
from rats bearing the Walker carcinoma is less than that 
in the corresponding extracts from rats without tumors. 
When the tumor is removed completely by operation, the 
oxidase activity in the liver returns to the normal values 
within 10 to 12 days following the operation.—K. G. S. 

Brenztraubensatiregehalt des Blutes krebskranker 
Tiere wahrend Zunahme und Riickgang experimen- 
teller Tumoren. [Concentration of Pyruvic Acid 
in the Blood of Animals During the Growth and 
Regression of Experimental Tumors.] v. Eurer, H., 
Hocperc, B., and SApserc, I. [| Vitamin-Inst. of the Univ. 
Stockholm, Stockholm, Sweden| Ztschr. f. physiol. Chem., 
274:285-290. 1942. 

There was an increase of pyruvic acid in the blood of 
mice with Ehrlich carcinoma and of rats with tumors 
induced by benzpyrene and methylcholanthrene but no 
increase in the blood of 4 human patients with carcinoma 
of the vulva and rectum. Rats with Jensen sarcoma had 


LL 


an elevated level of pyruvic acid in the blood; after opera. 
tive removal of the sarcoma or after spontaneous regres. 
sion as well as regression induced by short waves or 
x-rays, the pyruvic acid level returned to normal. After 
x-ray treatment this occurred even before any change in 
the tumor itself could be observed.—Z. D. 


Zymohexase im Blutplasma von Tumor tieren. 
[Zymohexase in the Blood Plasma of Tumor-Bear- 
ing Animals] Warsurc, O., and Cnrisrian, W. | Kaiser 
Wilhelm Inst. f. Zellphvsiol., Berlin-Dahlem, Germany] Natur- 
wissenschaften, 30:731-732. 1942. 

Nonhemolytic plasma of rats with Jensen sarcoma con- 
tains up to 15 times as much zymohexase and isomerase 
as does the plasma of normal rats. The concentration of 
the reducing enzyme of glycolysis is identical in the two 
kinds of plasma. Only animals with very large tumors 
show this increase. Pregnant animals show normal values, 
Narcosis increases strongly the concentration of zymohexase 
in the plasma of normal animals. Two possible ways of 
explaining the increase are discussed.—Z. D. 


Tumorferment und Muskelferment. [Enzymes 
from Tumor and from Muscle.] Kvusowirz, F., and Orr. 
P. | Kaiser Wilhelm Inst. f. Zcllphysiol., Berlin-Dahlem, Ger- 
many | Naturwissenschaften, 30:732. 1942. 

The crystallized reducing enzymes of glycolysis from 
Jensen rat sarcoma and rat muscle show no difference in 
their properties. The dissociation constant of the pyridin- 
nucleotide protein complex is identical in both enzymes. 
The catalytic activity of equal amounts of the enzymes is 
identical. Antiserum from rabbits prepared by injection 
of muscle protein inhibits the activity of the tumor enzyme 
to the same extent as it does that of the muscle.—Z. D. 


Isolierung und Kristallisation eines Gdarungsfer- 
mentes aus Tumoren. [Isolation and Crystallization 
of a Fermentation Enzyme from Tumors.] Kvuszowr7, 
F., and Orr, P. | Kaiser Wilhelm-Inst. f. Zellphysiol., Berlin- 
Dahlem, Germany| Biochem. Ztschr., 314:94-117. 1943. 

The enzyme under investigation was the active protein 
of lactic dehydrogenase, designated by Warburg and his 
colleagues as the “reducing enzyme of fermentation” be- 
cause, under physiological conditions, its action consists 
chiefly in the reduction of pyruvic acid to lactic acid with 
the concomitant oxidation of dihydropyridinenucleotide 
to pyridinenucleotide (coenzyme I or cozymase). The 
authors succeeded in isolating this protein in the form 
of its crystalline mercury salt both from the Jensen sar- 
coma and from normal muscle tissue of rats. The identity 
of appearance of the crystals, of the catalytic efficiency 10 
the test reaction, and of their immunochemical behavior 
indicates the identity of the enzymes isolated from tumor 
and normal tissue. The test for the activity of the pro- 
tein is conducted spectrophotometrically by utilization of 
the fact that the reduced coenzyme has a strong absorp: 
tion band at 334 mp, which disappears upon oxidation. 
The isolation of the protein from rat tissue involves the 
extraction with distilled water, of pieces of frozen tissue, 
precipitation of the active principle at pH 5.2, elution with 
sodium chloride solution, fractional precipitation with yeast 
nucleic acid, removal of the nucleic acid with the aid of 
protamin (Salmiridinsulfate), precipitation of the protein 
with acetone, and crystallization as the mercury salt from 
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ammonia-ammonium sulfate solution. The crystals are 
srongly birefringent. They are inactive, but the active 
protein may be regenerated from them by dialysis against 
HCN in ammonia-ammonium sulfate solution. The free 
protein may be preserved by drying from the frozen state 
and storage 7” vacuo over silica gel at 0°C. Yield: 50 
mgm. pure protein from 3,000 gm. tumor tissue (300 
rats) —K.G.S. 


im Blutserum von Tumor- 


in the Blood 


Garungsfermente 
Ratten. [Fermentation Enzymes 
Serum of Tumor-Bearing Rats.] Warsurc, O., and 
CuristiaN, W. [Kaiser Wilhelm-Inst. f. Zellphysiol., Berlin- 
Dahlem, Germany| Biochem. Ztschr., 314:399-408. 1943. 

The object of this investigation was to ascertain whether 
the serum of tumor-bearing animals contains fermenta- 
tive enzymes that are absent from the serum of normal 
animals. The new optical methods, developed by the 
authors and based on the difference in ultraviolet light 
absorption between the reduced and the oxidized form of 
cozymase, have made it possible to determine quantita- 
tively the presence of 11 different fermentation enzymes 
in samples of serum amounting to only 0.05 to 0.2 cc. per 
test. In this experiment, the test animals were rats bear- 
ing intraperitoneal Jensen sarcoma. 

Results: Normal serum contains zymohexase, isomerase, 
reducing fermentation enzyme, and 2. phosphorylating 
enzymes. The reducing enzyme (lactic dehydrogenase) 
and the two phosphorylases are not increased in the 
serum of tumor-bearing rats. Zymohexase and isomerase 
are present in considerably increased quantities if the 
tumors are large. This is not the case in the serum ob- 
taned from gravid animals. The increased amounts of 
zymohexase and isomerase found in the serum of rats 
with tumor do not seem to derive from the breakdown 
of tumor tissue but rather from muscle cells. The blood 
plaama of human tumor patients shows no increase in 
zymohexase. The observation made by the authors does 
not, therefore, represent a “tumor test.”—K.G. S. 


Uber die chemische Nature der Blastokoline und 
ihre Einwirkung auf keimende Samen, Pollenkoer- 
ner, Hefen, Bakterien, Epithelgewebe und Fibro- 
blasten. [The Chemical Nature of the Blastokolines 
and Their Effect on Germinating Seeds, Pollens, 
Yeasts, Bacteria, Epithelial Tissue and Fibroblasts. ] 
Kunn, R., Jercuer, D., Morwus, F., Moiier, E. F., and 
Lerrrt, H. [Kaiser Wilhelm Inst. f. Med. Forschg., Inst. f. 
Chem., Heidelberg, und Rudolph Virchow-Krankenhaus, Berlin, 
Germany| Naturwissenschaften, 31:468. 1943. 

The name blastokolin has been given by A. Kockemann 
to an alcohol and ether soluble substance of unknown 
constitution occurring in ripe fruits and seeds. The 
authors find that the d-sorbin oil, first isolated by A. W. 
Hofmann from certain berries, as well as several closely 
related synthetic substances, are highly active in the blasto- 
kolin test in which seeds of Lepidium sativum are used 
as test object. Coumarin is still more active. The common 
feature of the active compounds is that they represent 
unsaturated lactones, containing | or 2 rings. In contrast 
to chicken heart fibroblasts, Ehrlich carcinoma tissue cul- 
lures are not affected in their growth rate by | to 12 pgm. 


per cc. of synthetic or natural sorbin oil.—K.G. S. 


The Distribution of Iron and Copper in Malig- 
nant Neoplastic Disease. Bucuwa.p, K. W., and Hupson, 
LL. [State Inst. for Study of Malignant Diseases, Buffalo, N. Y.| 
Cancer Research, 4:645-653. 1944. 

Material from 43 autopsies was analyzed for moisture, 
iron, and copper contents. By an improved method of 
ashing the loss of metals by volatilization was reduced to 
a minimum. The moisture content varied little. The iron 
content calculated on the basis of dry weight places the 
material in the following. groups in decreasing order: 
high, spleen, liver, and lung; intermediate, kidney, heart, 
and tumor; low, pancreas, rib, thyroid, and bile. The 
copper content calculated on the basis of dry weight places 
the material in the following groups in decreasing order: 
high, bile and liver; intermediate, kidney, heart, and 
pancreas; low, lung, tumor, spleen, thyroid, and rib. Ex- 
cept for bile, tumor had the highest percentage of moisture 
(83.9+0.47). Tumor had an iron content of 25.6+3.02 
mgm. Fe per 100 gm. dry tissue and a copper content of 
0.84 + 0.063 mgm. Cu per 100 gm. dry tissue. The anemia 
often developing in malignant neoplastic disease is not 
produced by a lack of iron or copper. Livers showing 
fatty degeneration had low moisture contents. In fibrosis 
of the liver the copper increased. The iron and copper 
in the heart decreased in brown atrophy and fragmenta- 
tion of the muscle. In fragmentation of the heart muscle 
the moisture content was lowered.—Authors’ abstract. 


Uber den Einfluss der Keimdriisenwirkstoffe auf 
Entstehung und Wachstum maligner Tumoren. [In- 
fluence of Sex Hormones on the Formation and 
Growth of Malignant Tumors.] Hackmann, C. [Inst. 
f. exper. Path. der I. G. Farbenind. A.-G., Elberfeld, Germany | 
Ztschr. f. physiol. Chem., 274:31-38. 1942. 

|. The influence of diethylstilbestrol (Cyren A) on the 
Ehrlich mouse carcinoma was investigated. The hormone 
was injected subcutaneously twice a week for 3 to 4 weeks, 
as a suspension in isotonic NaCl the total dose being 3 to 6 
mgm. Four groups of 10 mice each were used with an 
equal number as controls. No significant influence on 
the growth of the tumor could be observed. 

2. In a second series of experiments the influence of 
castration on the frequency of recurrences after operative 
removal of spontaneous mammary carcinoma in mice was 
investigated. An inbred strain with 45% tumor incidence 
was used. Tumors appeared in the 10th to 12th month 
of life, and were removed when reaching a diameter 
of 5 to 10 mm. One hundred and fifty mice were oper- 
ated upon, and 36 of them simultaneously castrated. 
Fifty-three mice (14 castrated) died without tumor in 
less than 2 months after operation. Of the survivors 19 
No. signifi- 


noncastrated 


(6 castrated) never developed any tumors. 
cant difference the castrated 
groups could be observed.—Z. D. 


between and 


Excretion of Neutral 17-Ketosteroids in Adrenal 
Cortical Tumor and Feminine Pseudohermaphrodi- 
tism with Adrenal Cortical Hyperplasia. 
W. W., Mason, H. L., and Keprer, E. J. |Mayo Foundation, 
and Mayo Clinic, Rochester, Minn.| J. Clin. Endocrinol., 4:152- 
155. 1944. 

The range in average excretion of neutral 17-ketosteroids 
in the urine of 8 patients with adrenal cortical tumors, 
the diagnosis of which was established by operation, was 
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from 2.8 to 857 mgm. per 24 hours. In 3 patients with 
female pseudohermaphroditism, in whom the authors 
thought that hyperplasia of the adrenal cortex probably 
was present, the daily values were 13.5, 37.0, and 75.12 


mgm. Separate measurements of a and (3 fractions of the 
17-ketosteroids are not reported at this time.—J. B. H. 


The Effect of Castration, Theelin, and Testoster- 
one on the Incidence of Leukemia in a Rockefeller 
Institute Strain of Mice. Murpny, J. B. | Rockefeller Inst. 
for Med. Research, New York, N. Y.| Cancer Research, 4:622- 
624. 1944. 

The spontaneous leukemia rate in the females of the 
Rockefeller Institute Leukemia strain of mice is con- 
sistently higher than in males. In the present experiments 
the incidence in ovariectomized females was 90.3%, in 
intact females 88.4%, and in castrated males 97%. These 
figures are significantly different from the incidence in 
intact males, 53.5%, and in ovariectomized females treated 
with testosterone propionate, with a rate of 58.3%. On 
the basis of these findings it is suggested that the sex 
difference in susceptibility in the mouse strain under 
observation is due to an inhibitory effect of the male sex 
hormone rather than to a stimulation of the ovarian 
secretion. 

So many of the castrated males treated with theelin 
died before or in the early leukemia age period that not 
a sufhcient number were left to give significant figures 
on the leukemia incidence in_ this group.—Author’s 
summary. 


Ein Papillom-Virus aus Kaninchenhaut. [A Papil- 
loma Virus from Rabbit Skin.] Danvxeex, R. | Arbeits- 
stactte f. Virusforschg. d. Kaiser Withelm-Inst. f. Biochem. u. 
Biol., Berlin-Dahlem, Germany| Naturwissenschaften, 29:364- 
365. 1941. 

Four out of 5 cell-free extracts obtained from the skin 
of apparently normal domestic rabbits, when rubbed into 
the skin of similar animals after superficial scarification 
with sand paper, induced the formation of papillomas 
that were very similar to Shope’s cottontail rabbit papil- 
lomas and that shared with these the property of being 
transferable to other domestic rabbits by cell-free extracts. 
An auto-infection experiment in which a rabbit was inocu- 
lated with an extract from its own skin was. successful. 
The author believes that accidental infection of the animals 
by contact with virus-carrying rabbits is ruled out. As 
long as there is no proof of the identity of the “normal 
skin” virus with the Shope papilloma virus, he feels there 
is a possibility that all papillomas thus far observed in 
domestic rabbits and their tendency to change into car- 
cinomas may have to be attributed to the action of the 
“normal skin virus.”—K. G. S. 


Bemerkung zu meiner Mitteilung: Ein Papillom 
Virus aus Kaninchenhaut. [Addendum to previous 
article: A Papilloma Virus from Rabbit Skin.] 
DaNNEEL, R. [Kaiser Wilhelm.-Inst. f. Biochem. u. Biol., 
Berlin-Dahlem, Germany| Naturwissenschaften, 31:551. 1943. 

The experiments on the production of skin papillomas 
by means of extracts from normal rabbit skin, reported 
by the author in Naturwissenschaften, 29:364-365. 1941, 
and in Biol. Zentr., 61:445, 1941, were not reproducible.— 
K.D. 





Antigene und bosartige Geschwiilste (III). [An- 
tigens and Malignant Tumors (III).] Micueerz, F., 
and Empr, H. [Univ. Munster, Munster 1. W., Germany| 
Ztschr. f. physiol. Chem., 269:217-226. 1941. 

In extension of previous experiments (Micheel, F., and 
Emde H., ibid., 266:249. 1940; Z. angew. Chem., 54:293. 
1941) the prevention of benzpyrene sarcomas in mice by 
the administration of certain antigens was studied in 4 
total of 600 animals. The antigens tested included crystal- 
line horse serum albumin, freed from inorganic ions by 
electrodialysis, crystalline and electrodialyzed ovalbumin, 
snake venom (Indian cobra, Naja tripudans), a high- 
molecular, almost non-toxic fraction of this venom, and 
commercial gelatin (“emulsionsgelatine,’ Oswald, Hof. 
heim Co., Taunus). Fifteen to 30 ¥ of the antigens were 
injected twice or once weekly for various periods. 

The most effective antigen was the highly purified horse 
serum albumin. In one experiment only 44% of 77 mice 
had sarcoma compared with almost 90% among 77 con- 
trols. The ovalbumin was less active; gelatin showed a 
small, positive effect. The snake venom and several of 
its fractions had a marked effect, but its evaluation was 
made dificult by the high toxicity. Mice treated with 
benzpyrene exhibit an increased sensitivity to snake venom 
as compared with normal mice.—kK. G. S. 


Antigene und bosartige Geschwiilste. IV. [Anti- 
gens and Malignant Tumors. IV.] Micneet, F., and 
Empr, J. [Univ. Minster, Munster 1. W., Germany] Ztschr. f. 
physiol. Chem., 27§:215-216. 1942. 

Mice that normally developed tumors when_ injected 
with | mgm. of benzpyrene suspended in olive oil did not 
show any tumor formation when accidental skin_ infec- 
tions occurred. This observation was made on 13 animals 
that, out of 20, survived the treatment with benzpyrene 
for 158 days. The incidence in uninfected mice at this 
time was 76%. The relation of this phenomenon to the 
reported influence of infectious diseases on cancer develop- 
ment in human beings is discussed.—Z. D. 


Antigene und bdsartige Geschwiilste. V. [Anti- 
gens and Malignant Tumors. V.] Micneet, F., Emor. 
H., and Dirner, H. | Univ. Minster, Minster 1. W., Germany| 
Ztschr. f. physiol. Chem., 275:258-266. 1942. 

In previous experiments of the authors it was observed 
that injections of an antigen-like horse serum albumin 
into mice treated with benzpyrene (1 mgm. suspended 
in olive oil) lowered the normal incidence of tumors 
from 70% to 30%. Gelatin had no such effect. To deter- 
mine whether this inhibitory influence was due to the 
antigenic character of the protein, these experiments were 
repeated with insulin and with an antigenic derivative ot 
gelatin. This derivative was prepared by coupling gela- 
tin with an azide of the 3-glucosido-N-carbobenzoxy+- 
tyrosine. Insulin (inactivated, before being injected, by 
reduction according to the method of du Vigneaud) had 
no influence. The gelatin antigen decreased the incidence 
to 50%. The antigen dose was 15y injected twice a week 
from 8 to 14 days before the administration of benzpy- 
rene until 90 days after the beginning of the carcinoge® 
treatment. Thereafter, one injection a week was given. 

Water extracts of tumors induced by benzpyrene in mice 
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also had a depressing effect on tumor incidence after 
benzpyrene treatment. This is also correlated to their 
antigenic property in the host.—Z. D. 


Experiments on the Inhibitor Occurring in Rous 
No. 1 Sarcomas. Carr, J. G. [Inst. of Animal Genetics, 
Edinburgh, Scotland] Brit. J]. Exper. Path., 25:56-62. 1944. 

Recurring Rous tumors (which had previously been 
found to yield noninfective filtrates), and tumors that 
were nonfilterable by virtue of their slow growth, were 
shown to contain a quantity of “inhibitor”, as judged 
from the neutralization of Rous agent by their extracts. 
Serum antibody to the Rous No. | virus was always asso- 
cated with the presence of inhibitor, and is considered 
to be identical with it. The antibody causes a reduction 
in the amount of virus obtained from tumor extracts by 
forming floccules of virus and antibody and by neutrali- 
zation of virus remaining in suspension. The amount of 
antibody contained in a tumor growing in an immune 
bird is sufhcient to inactivate all the virus that could be 
extracted from the tumor cells——A. H. 


Transplantable Methylcholanthrene Skin Carci- 
nomas of Mice. Cooprr, Z. K., Firmincer, H. I., and 
ReL_ter, H. C. [Barnard Free Skin and Cancer Hosp., and 
Washington Univ. Sch. of Med., St. Louis, Mo. | 
search, 4:617-621. 1944. 

Three lines of transplantable methylcholanthrene skin 
carcinomas of mice have been established. Tumor 1], origi- 
nally a well differentiated, keratinizing, squamous cell 
carcinoma, has been carried through 21 subcutaneous pas- 
sages Over a period of 24 years. During passage its micro- 
scopic appearance has changed, and it is now an undiffer- 
entated, nonkeratinizing, squamous cell carcinoma. The 
average percentage of successful inoculations is 68.5, the 
highest for the 3 lines. 

Tumor II has been carried through 20 subcutaneous 
passages. It is a highly differentiated, keratinizing, squa- 
mous cell carcinoma whose microscopic appearance has 
not undergone any significant change. It grows somewhat 
more slowly and has a lower percentage of successful 
inoculations (39.3) than tumor I. 
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Tumor III was carried through 15 subcutaneous  pas- 
sages and then was lost. It was originally more differenti- 
ated and showed less tendency to keratinize than either 
tumor | or tumor II. Like tumor II, its microscopic ap- 
pearance remained relatively unchanged. The average per- 
centage of successful inoculations (66.2) was higher than 
that of tumor II, but almost the same as that for tumor I.— 
Authors’ summary. 


Zytoplasmatische Nukleotide in Tumorzellen. 
[Cytoplasmic Nucleotides in Tumor Cells.] Caspers- 
son, T., SANTESSON, L. | Roy. Gustav. V. 
Jubilee Clinic, Stockholm, Sweden| Naturwissenschaften, 29:29- 
3), 194]. 


Nystrom, C.. and 


Caspersson’s technic for measuring the ultraviolet ab- 
sorption spectrum of individual cellular components 
(Skand. Arch. Physiol., 73:Supplement &. 1936) 
employed in preliminary examinations of human. carci- 


Was 


homa of various organs (colon, stomach, breast). It was 
found that the cytoplasm of the cells observed contained 
a considerably higher concentration of materials having 


an absorption maximum at 2,600 A., which is character- 
istic for nucleotide groups, than do the corresponding 
cells of normal tissues. The amount of these nucleotides 
seems to run parallel to the rate of proliferation of the 
tissues examined. Inasmuch as the nuclear reaction 
(Feulgen test) is negative in all instances, it is concluded 
that at least the main portion of these nucleotides be- 
longs to the ribose rather than the desoxyribose type. The 
high nucleotide concentration is correlated with protein 
synthesis which, as in normal cells, is accomplished with 
the participation of the nucleoli and the cytoplasmic 
nucleotides as well as of basic proteins of the histone type.— 


K.G.S. 


Zur Teilungsgeschwindigkeit der Zellen des 
Mause-Ascites-Tumors. [The Rate of Cell Division 
of the Mouse Ascites Tumor.] Lerrré, H. | Allg. Chem. 
Univ. Lab., Gottingen, Germany| Naturwissenschaften, 31:467- 
468. 1943. 

The first part of the paper is devoted to a statistical 
consideration of the evaluation of ascites tumor experi- 
ments. The second more extensive part consists in the 
application of the colchicine technic to the problem. Small 
doses of colchicine (1 to 50 pgm.) were injected into the 
animals, and samples of ascitic fluid were withdrawn at 
different times in order to count the mitotic figures in the 
cells. It was assumed that colchicine does not stimulate 
cell division but merely arrests mitosis. Small doses of 
the drug failed to stop all of the mitoses, while too large 
doses interfered with the beginning of the mitotic process. 
It is concluded from the measurements that the cell of 
the ascites tumor requires a little longer than 1 day to 
maturate to the stage of mitosis, and that it will divide 
subsequently into 2 new cells within 15 minutes. Analo- 
gous data for normal tissues are not yet available—K. G. S. 


Decreased Mutual Adhesiveness, A Property of 
Cells from Squamous Cell Carcinomas. Coman, D. R. 


[Univ. of Pennsylvania Med. Sch., Philadelphia, Pa.| Cancer 


Research, 4:625-629. 1944. 

The mutual adhesiveness of normal and of neoplastic 
squamous epithelial cells from the lip and from the cer- 
Vix uteri was measured in milligrams by a method depen- 
dent upon the bend produced in a microneedle when a 
pair of cells was pulled apart. Normal squamous epithelial 
cells from the lip and from the cervix were found to have 
relatively high values of adhesiveness. Benign neoplastic 
squamous cells from skin papillomas had values of ad- 
hesiveness in the same range as did normal squamous 
cells. Malignant neoplastic squamous cells from carcinomas 
of the lip and of the cervix showed mean values of ad- 
hesiveness far below that of the normal cells. Decrease 
in mutual adhesiveness in cells from carcinoma of the 
lip and cervix uteri may constitute the physical basis for 
the malignancy of these cells. Such cells, no longer 
strongly adherent to each other in sheets, would pre 
sumably break loose and thus be free to penetrate tssue 
spaces and vessels. Local invasiveness and distant metas- 
tasis would thus be promoted. It is suggested that de- 
creased mutual adhesiveness in cells of squamous cell 
carcinoma may be related to a lowered calcium content 
of these cells—Author’s abstract. 
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The Effect of Parenteral Injection of Synthetic 
Amino Acids upon the Appearance, Growth and 
Disappearance of the Emge Sarcoma in Rats. 
searD H. H. [Louisiana State Univ., Sch. of Med., New 
Orleans, La.| Arch. Biochem., 1:177-186. 1942-43 

A solution of certain pure amino acids was administered 
to young rats bearing the Emge sarcoma. Daily parenteral 
Injecuon around the tumor or even ingestion of the amino 
acid solution, when begun shortly after the transplants 
were made, caused at least 60% of the tumors to dis- 
appear, Whereas the tumors in control animals did not 
disappear. Retransplantation in the animals from = which 
the tumors had disappeared resulted in a low percentage of 
takes, and the majority of the tumors that did grow, 
later disappeared spontaneously. Theories are presented 
to explain the results.—H. J.C. 


Uber Leberverdnderungen nach Verfiitterung von 
bosartigen Tumoren. [Liver Changes after Inges- 
tion of Malignant Tumors.] Roprwarp, W., and Kier, 
H. [Allg. Inst. gegen die Geschwulstkrankh. u. Pathol. Inst., 
Berlin, Germany| Naturwissenschaften, 31:277-27%. 1943. 

Pure bred mice were fed 0.5 to | gm. of tumor tissue. 
A relatively high mortality occurred after the first 48 
hours. After ingestion of mouse mammary adenoma, 
degenerative liver changes were found within 4 to 10 
hours. When human breast carcinoma was fed, maximum 
liver changes were found after 14 hours. The histological 
picture appeared to be that of acute liver damage. Sev- 
eral kinds of tussue have been used, but the liver damage 
has been observed only after ingestion of malignant 
tumors.—kK. D. 


Alloxan in the Treatment of Insulin Producing 
Islet Cell Carcinoma of Pancreas. Brunscuwic, A., 
ALLEN, J. G., Owens, F. M., Jr., and THornron, T. F., Jr. 
[Univ. of Chicago, Chicago, Ill.| J. 4. M. A., 124:212-216. 
1944. 

Alloxan, the ureide of mesoxalic acid, also a component 
of the uric acid molecule, has been observed to produce 
specific necrosis of the islets of Langerhans in the rabbit 
and dog with resultant hyperglycemia. Similar histologic 
effects were not observed in man receiving larger doses. 
Alloxan was administered as a chemotherapeutic agent 
to a patient with insulin-producing islet cell carcinoma 
metastatic to the liver, who presented recurring attacks 
of hyperinsulinism increasing in frequency and _ severity. 
Temporary symptomatic relief, in that attacks were obvi- 
ated for brief periods, followed each series of injections. 
Death laparotomy. 
Alloxan did not cause necrosis of the malignant islet cells. — 


M. E. H. 


resulted from a complication at 


Chemical Treatment of Tumors. IX. Reactions 
of Mice with Primary Subcutaneous Tumors to 
Injection of a Hemorrhage-Producing Bacterial 
Polysaccharide. Snerar, M. J., and Perrautr, A. [ National 
Cancer Inst., Bethesda, Md.| /. Nat. Cancer Inst., 4:461-476. 
1944. 

A polysaccharide fraction was obtained from culture 


i, 


filtrate of Serratia marcescens (Bacillus prodigiosus). This 
polysaccharide fraction when injected in doses containing 
a fraction of a microgram produced hemorrhage in mice 
bearing primary subcutaneous tumors induced by injec. 
tion of a marginal dose of 3,4-benzpyrene. It was found 
that for mice bearing primary subcutaneous tumors. the 
L.D50 was about 15 mgm., while for normal control 
the L.D.50 about 100 mgm. However, the 
tolerance both in the tumor-bearing and the control mice 
was increased about 13 to 16 times if the animals were 


miuce was 


first given a small dose and then progressively increasing 
doses. The amount of hemorrhage was dependent upon 
the dose and size of the tumors. The larger the dose the 
more severe the hemorrhage and the greater the propor. 
tion of affected tissue in the tumor. Also it was shown 
that with a given dose, the larger the tumor the more 
severe and extensive was the hemorrhage. When exten- 
sive hemorrhage occurred, the animal usually died within 
| or 2 days. The areas of the tumor that were unaffected 
by the initial dose were often resistant to the action of 
subsequent doses. It would seem that some sort of im- 
munity may have been developed following the first in- 
jection. The authors discuss some relevant clinical litera- 
ture. —D. S. 


Das Wesen der krebsigen Umwandlung der Zelle 
und die Ausblicke einer biologischen Krebstherapie. 
[The Nature of the Malignant Change and the 
Prospects for a Biological Treatment.] Rownpowi, P. 
|Milan, Italy| Schweiz. med. Wehnschr., 72:1185-1187. 1942. 

Any one of a multitude of external agents may elicit 
the malignant change, which is irreversible and inherited 
by the daughter ‘cells. Thus a new cell race emerges, and 
the view that this is a result of somatic mutation is widely 
prevalent. 

Despite its great proliferative energy the malignant cell 
is not especially hardy. On the contrary, it is a rather 
delicate cell. Its preference for glycolysis rather than 
respiration is not specific, and probably is not concerned 
in the initiation of the malignant transformation, but 
seems to be rather the result of adaptation to a lower 
vital plane. 

Many observations suggest as the cause a denaturization 
of some of the cell’s proteins, which thereupon become 
alien and behave somewhat as an endogenous virus. Some 
such intracellular change appears to be the immediate 
cause of cancer, all external agents being but contributing 
causes. 

If malignancy is the result of a specific biochemical 
alteration the discovery of an appropriate immunotherapy 
need not be despaired of —W. H. W. 


Progress in Cancer Research. I. Animal Expeti- 
mentation in the Solution of the Cancer Problems. 
SeLcte, W. A. | Univ. of Texas, Sch. of Med., Galveston, Texas) 
Texas State ]. Med., 40:52-56. 1944. 

A review.—J. L. M. 
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Clinical and Pathological Reports 


Ueber “Pracancerosen?” und Probeexzisionen. 
(“Precancerous?” Conditions and Biopsy.] Obsern- 
poRFER, S. |Univ. Istanbul, Istanbul, Turkey| Schweiz. med. 
Wehnschr., 72:1187-1189. 1942. 

Since the malignant change, widely regarded as a mu- 
tation, is a fortuitous and rare event that cannot be fore- 
seen, hardly any tissue change is an invariable antecedent 
of cancer. The word “precancerous” is much too com- 
monly used, and should be limited strictly to such lesions, 
of which there are only two in man—xeroderma pig- 
mentosum and familial, diffuse, intestinal polyposis. 

Other lesions, such as hyperkeratosis, leukoplakia, gastric 
ulcer, cholecystitis with stones, moles, and so on, may 
terminate in cancer but do not necessarily do so. It 1s 
especially unjustifiable to call mastopathia cystica  pre- 
cancerous, for the author has seen cancer arise rather 
more often in an apparently normal breast than in one 
that was involved by the so-called chronic mastitis. 

Doubtful lesions should be removed, in whole or in 
part, and submitted to a pathologist of the widest possible 
experience, who should under no circumstances delegate 
his enormous responsibility to an inexperienced assistant. 

Except in the case of moles of the skin, where biopsy is 
absolutely contraindicated, there is practically no danger 
that removal of part of a tumor will be followed by its 
dissemination or by stimulation of its growth energy. 
Clinical and pathological experience, and animal experi- 
ments, all confirm this statement. 

Against the barely imaginable danger of removing part 
of a tumor for examination should be weighed the great 
advantage of certain diagnosis and the prevention of un- 
necessarily extensive operation later on. The author has 
seen too many amputations of the breast and extirpations 
of the uterus where minute examination of the organs 
removed showed that these mutilating operations had 
been unnecessary and could have been avoided by a pre- 
ceding biopsy.—W. H. W. 


Frequency and Course of Cancer in Diabetics. 
ELuinGcrr, F., and Lanpsman, H. | Montefhhore Hosp., New York, 
N. Y.| New York State [. Med., 44:259-265. 1944. 

During the years 1933 to 1941 a total of 1,280 patients 
has been recorded at Montefiore Hospital for Chronic 
Diseases as suffering from diabetes mellitus. Of these, 39 
or 3.04% had malignant tumors. This cancer incidence 
is in agreement with that of 2.95% of 14,332 cases of 
diabetes collected from the world literature. Since the can- 
cer incidence in a general population (state of New York 
in 1941) was 0.46%, that means a definitely higher 
cancer incidence in diabetics. Of the 39 patients, 33 died, 
2 from causes other than cancer, 4 patients are still alive, 
and in 2 cases there was no follow-up. 

In agreement with previous observations, a more viru- 
lent course of malignant growth was found with increas- 
ing severity of the diabetic condition. The average life- 
time after onset of tumor symptoms in the series pre- 
sented in this paper decreased from 4.6 years in mild 
diabetes to 0.9 year in severe diabetes. Nine of the 39 
patients with cancer and diabetes lived for 5 years and 

4 


longer after onset of tumor symptoms. All but | of these 
cases belonged to the group with mild diabetes.—J. L. M. 


Cervical Lymph Node Metastasis as the First 
Symptom of Cancer. Martin, H., and Morritr, H. M. 
|Memorial Hosp., New York, N. Y.|] Surg., Gynec., & Obst., 
78:133-159. 1944. 

Clinical discussion with reports of 6 illustrative cases.— 
J. G. K. 


HEREDITY 


Carcinoma Corporis Uteri in Two Sisters Aged 
34 and 32 Years. Purpir, A. W. Proc. Roy. Soc. Med., 37: 
426. 1944. 

Two sisters aged 34 and 32 underwent hysterectomy 
for endometrial carcinoma, while a third sister under- 
went hysterectomy “for a benign condition.” Their 
mother died of carcinoma of the rectum at 68. The author 
remarks of cancer of the endometrium that “it is sur- 
prising how many observers find the average age within 
the narrow limits of 56 to 58 years.”—E. L. K. 


Adenocarcinoma of the Small Intestine in Father 
and Daughter. Fosrrr, D. B. E. | Llandough Hosp., Cardiff, 
Wales| Brit. M. J., 2:78-79. 1944. 

The father, aged 43, had attacks of abdominal pain 
and a positive occult blood test. An operation for ob- 
struction showed an intussusception due to a jejunal tu- 
mor. This was an adenomatous polyp “showing disorder- 
liness suggestive of adenocarcinomatous transformation.” 
The daughter, aged 16, showed at operation for an acute 
abdominal condition a similar intussusception in the ileum, 
due to a polyp containing an area of adenocarcinoma. 
Soth patients, and the father’s brother, “presented a diffuse 
brownish pigmentation of the lips and face”; the brother 
had had attacks of acute abdominal pain with passage of 
blood.—E. L. K. 


RADIATION—IJIAGNOSIS AND [LHERAPY 


X-ray Diagnosis of Bronchogenic Carcinoma. 
Scarcuarp, G. N. {Meyer Memorial Hosp., Buffalo, N. Y.| 
New York State ]. Med., 44:617-620. 1944. 

A general discussion. The author points out that the 
x-ray can demonstrate most early bronchiogenic carcinomas 
if the condition is kept in mind and searched for. If 
immediate bronchoscopy is done in all suspicious cases, 
and if exploratory thoracotomy, performed early as a 
diagnostic procedure, is followed by a pneumonectomy 
in operable cases, the mortality rate from bronchiogenic 
carcinoma can be lowered. X-ray therapy is of great 
palliative value but should not be used until the lesion 
is proved to be inoperable.—J. L. M. 


The Fluoroscopic Signs of Posterior-Wall Tu- 
mors of the Stomach, Especially those Signs De- 
veloped by Palpatory Pressure. A Study. Jonas, S. 
| New York, N. Y.| Ree. Gastroenterol., 11:27-36. 1944. 

The methods that may be employed for fluoroscopic de- 
tection of posterior-wall tumor include observation of the 
filling process and of the peristalsis of the curvatures as 
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well as palpatory pressure exercised during gastric filling 
and upon the filled stomach. The author discusses the 
fluoroscopic signs of posterior-wall tumors.—M. E. H. 


Roentgenologic Diagnosis of Carcinoma of the 
Colon. Bairv, L. W. [Scott and White Clinic, Temple, Tex. | 
Texas State 1. Med. 39:243-246. 1943. 

The author emphasizes the value and importance of 
the roentgenologic examination in tumefactive lesions of 
the colon. The limitations of the examination in_ the 
presence of infection are described. 

One hundred consecutive tumefactive lesions of the 
colon observed roentgenologically at the Scott and White 
Clinic in the last 4 years are reviewed. Of these, 86 were 
primary carcinomas, 10 were inflammatory granulomas, 
and 4 were malignant lesions of the abdomen and _ pelvis 
secondarily involving the colon. Of the 86 primary car- 
cinomas of the colon, the roentgenologic characteristics 
of carcinoma were visualized so that a definite diagnosis 
of carcinoma was made in 76. Of these 76 carcinomas, 
19 were perforated, and 13 were completely obstructive. 
In the remaining 10 carcinomas the roentgenologic char- 
acteristics were not definitely elicited. Six were of the 
ileocecal region complicated by perforation and abscess 
formation. Of the 26 perforated carcinomas with inflam- 
matory manifestations, the malignant disease had re- 
mained sufficiently localized to justify extirpation of the 
growth in only 7 instances, while in the remaining 60 
nonperforated carcinomas, extirpation was possible in 41.-— 


J. L.M. 


Diagnostic and Therapeutic Value of X-Ray in 
Carcinoma of the Colon. Kornic, FE. C., and Cutver, G. J. 
| Buffalo General Hosp., Buffalo, N. Y.| New York State J]. Med., 
43:1723-1727. 1943. 

The important features of roentgen diagnosis of car- 
cinoma of the colon are listed. Except in selected cases, 
surgery rather than irradiation is strongly advised.—]J. L. M. 


Abdominal Tumors of Questionable Origin: 
Roentgenological Aspects. Harrunc, A. |{Chicago, Ill. | 
Illinows M. J., 86:14-16. 1944. 

Roentgen examinations are of definite value for ascer- 
taining the nature or origin of practically all tumorous 
masses of questionable origin in the abdomen. The clos- 
est cooperation between the clinician and roentgenologist 
is needed to interpret the symptoms, signs, and Jabora- 
tory findings, not only to arrive at a correct diagnosis but 
also to determine prognosis and therapy.—M. E. H. 


Wann is die Rontgentherapie des Krebses in- 
diziert und was ist von ihr zu erwarten? [When is 
Roentgentherapy Indicated in Cancer and What 
is to be Expected of It?] Litpex, M. Schweiz. med. 
Wchnschr., 72:1237-1242. 1942. 

The first half of the question is answered by the state- 
ment that roentgentherapy is always indicated for inoper- 
able neoplasms. All operable cancers, with the exception 
of those of the skin, must be treated by surgery. 

As for the second half, statistics from several countries 
suggest that by and large, about 12% of permanent cures 
may be expected. 

The author enthusiastically recommends postoperative 
raying, particularly for cancer of the breast, and closes 


TT. 


with a short discussion of the results of roentgentherapy 
for tumors at different sites—W. H. W. 


Radium in Present-Day Therapeusis. Quick, |). 
| New York, N. Y.| New York State J. Med., 44:981-985. 
1944. 

A general discussion. The author believes that at present 
radium is not being used to the full extent of its proved 
value in the treatment of malignant neoplastic diseases. — 


J. L.M. 


Epithelioma of the Cheek Developing 15 years 
After Tricho X-Ray Treatment for Hair on the 
Face. Kaprax, I. I. |New York, N. Y.| New York State |. 
Med., 43:1758-1759. 1943. 

Radiation therapy when too often repeated and improp. 
erly employed may cause untoward damage to the skin. 
Destructive changes or malignant transformation may 
occur even after several years have elapsed. X-ray therapy 
for cosmetic epilation of superfluous hair is fraught with 
danger and should not be used. In the case reported, 
epithelioma occurred 15 years after excessive repeated 
doses of unfiltered x-rays had been administered by the 
Tricho system for removal of superfluous hair on_ the 


face.—J. L. M. 


Concentration Method of Radiotherapy for Can- 
cer of the Mouth, Pharynx and Larynx. Cuter, M. 
{Chicago Tumor Inst., Chicago, Ill., and Hines Veterans Hosp., 
Hines, Il.| Am. J. Roentgenol., $1:739-746. 1944. 

Two hundred and ninety patients with cancer of mouth, 
pharynx, and larynx were divided into 5 groups and 
treated by different technics—one by means of radium, 
the others by different types of x-ray series. Each technic 
is presented in detail, with one case report and comments. 
The conclusion is reached that a so-called “concentration 
method” of large daily doses over a treatment period of 
sy this method, the 
results in radioresistant) forms of cancer, particularly 


10 to 18 days is most valuable. | 


those in the larynx, have been definitely improved. A 
radiotherapeutic test is offered for borderline cases in 
which the decision must be made between radiotherapy 
and laryngectomy.—E. H. Q. 


Concentration Radiotherapy of Cancer of the 
Larynx. A Study of 413 Cases. Curirr, M. {Chicago 
Tumor Inst., Chicago, and Hines Veterans Facility, Hines, IIl.| 
J. A. M. A., 124:967-976. 1944. 

Concentration radiotherapy has proved to be the most 
effective form of irradiation for intrinsic squamous Car- 
cinoma of the larynx. The percentage of cures is depen- 
dent on the extent of the lesion and the efficiency of the 
treatment. The most significant result of this research 1s 
the eradication, by means of an improved method of 
radiotherapy, of a group of intrinsic squamous carcinomas 
of the larynx, so advanced as to have required total 
laryngectomy and hitherto generally regarded as_ radio- 
resistant and incurable by irradiation.—M. EF. H. 


Treatment of Cancer of the Larynx by Roentgen 
Irradiation. Briapy, J. V., and Cuampercary, W. E. {Temple 
Univ. Hosp., Philadelphia, Pa.| Am. J. Roentgenol., 51:481-499. 
1944. 

Of 36 cases of cancer of the larynx treated by irradia- 
tion between 1931 and 1937, the lesions were intrinsic 
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in 64%, and extrinsic in 36%. Intrinsic cancer is pre- 
dominantly squamous cell grade II, extrinsic usually 
grade III or IV. The first is radiosensitive when limited 
to the intrinsic larynx. All were treated with 180 kv. 
x-rays filtered by 2.0 mm. Cu. Details of dosage technic 
and tumor doses delivered are given. Complications of 
radiation treatment included skin and mucous mem- 
brane reaction, dyspnea, dysphagia, and (rarely) radio- 
necrosis. Of the 23 patients with intrinsic cancer, 13 
have been free of disease 5 years or more; 9 died of the 
disease, | died of other causes with no evidence of cancer. 
Of the 13 patients with extrinsic cancer, 9 died of the 
disease, 3 have been well for 5 years or more. In the 
group With intrinsic cancer 4 patients had recurrences; 2 
of these are alive and with no evidence of disease fol- 
lowing further radiation therapy. Of the 9 who died 
with extrinsic cancer, 6 had metastases on admission.— 


mae) 


Some Experiences in the Treatment of Bronchial 
Cancer. Marrick, W. L. [State Inst. for Study of Malignant 
suffalo, N. Y.| Am. |. Roentgenol., 52:24-30. 1944. 

Detailed reports are given of 4 cases of bronchial can- 
cer, histologically proved, treated by x-ray therapy with 
good results.—E. H. Q. 


Diseases, 


Roentgen Rays in the Treatment of Carcinoma 
of the Bronchus. With an Analysis of 69 Cases 
Treated in the State of Wisconsin General Hospital 
from 1933 to 1943. Ponrr, E. A., and Siris, E. Le [ Wis- 
consin General Hosp., Madison, Wis.| /. Thor. Surg., 13:67-83. 
1944. 

This is an analysis of 69 cases treated in the Wisconsin 
General Hospital from 1933 to 1943. The majority of 
the tumors were of the squamous cell variety. Few pa- 
tients survived for 5 years, but weight gain and a transi- 
ent sense of well-being resulted from radiation therapy 
given in 2 series 3 months 
described in detail.—E. E. S. 


apart. Three patients are 


Supervoltage Therapy of Esophageal Carcinoma. 
SUsCHKE, F., and Canrrit, S. | Swedish Hosp., Seattle, Wash. | 
Radiology, 42:480-492. 1944. 

A study of results of treatment of thoracic esophageal 
carcinoma indicates that 200 kv. therapy is only palliative 
and that some other type of treatment is to be sought for 
curative measures. The authors’ experience with 800 kv. 
therapy includes only 5 cases in the past 4'4 years. No 
end results can be reported as yet, but a discussion of 
treatment is given. Greater depth doses can be adminis- 
tered with the higher voltage than with 200 kv., the 
treatment is better withstood by the patient, and it is hoped 
that end results will improve. No patient is treated if 
there is metastasis or if there is not a reasonable hope 
of palliation or cure—R.E. S. 


Roentgen Therapy of Wilms’ Tumor. Rows, FE. W.. 
and Frazir, M. DD. Radiology, 42:107-116. 
1944, 

Four cases of Wilms’ tumor are presented, 1 of which 
Was treated by surgery and postoperative radiation, while 


| Lincoln, Neb. | 


the remaining 3 had preoperative irradiation, nephrec- 
tomy, and postoperative irradiation. The first patient died 
after 7 months, while the remaining 3 are living 4 years 


and 9 months, 2 years, and 7 months after treatment. 
The authors therefore recommend preoperative and _post- 
operative irradiation, with operation in 4 to 6 weeks fol- 
lowing the first series.—R. E. S. 


Carcinoma of the Cervix Complicated by Com- 
plete Procidentia: Radiation Therapy. Harvey, R. A., 
and Rircnit, R. H. [| Univ. of Rochester Sch. of Med., and 
Strong Memorial Hosp., Rochester, N. Y.| Radzology, 41:48-51. 
1943. 

Seventy-eight instances of carcinoma of the cervix oc- 
curring in cases of procidentia were found in the litera- 
ture, an incidence of about 0.14%. A case is added that 
occurred in an 81 year old woman treated first by exter- 
nal radiation followed by radium. A_ depth dose of 
4,686 r was delivered in 26 days to the mid-cervix, and 
a total dose of 3,500 mgm./hr. of radium was added. 
The procidentia was completely relieved, and the patient 
is free of disease 14 months later.—R. E. S. 


Fracture of the Neck of the Femur Following Ir- 
radiation for Carcinoma of the Uterus. Conzrrr, D.C. 
| Fort Riley, Kans.| /. lJowa M. Soc., 33:15-17. 1943. 


A case report with discussion.—J. L. M. 


X-Ray Treatment of Bone Tumors. Marri, C. L. 
| Dallas, Vex.| Texas State |. Med., 39:285-288. 1943. 
A brief discussion. Four case histories are presented.— 


J. L.M. 


Treatment of Osteogenic Sarcoma with Preopera- 
tive Roentgen Radiation in Large Doses. McNarrtin. 
> | Cook County Hosp., Chicago, HI. | Radiology, 42 :246- 
248. 1944. 

The treatment of osteogenic sarcoma is far from. satis- 
factory in the majority of cases. In an attempt to improve 
results, preoperative irradiation has been tried, multiple 
ports and large total doses to the point of radiation necrosis 
being used. The delay in amputation does not increase 
the likelihood of metastasis. Preliminary studies are en- 
couraging, though end results are not yet available.— 


R.E.S. 


The Value of Roentgen Therapy in Carcinomatous 
Metastases to Bone. Kornic, FE. C., and Curver, G. J. 
| Buffalo General Hosp., Buffalo, N. Y.| Radzology, 41:38-41. 
1943. 

Three theories concerning the way radiation acts on 
metastasis are as follows: (1) by action on the associated 
nonspecific inflammatory reaction, (2) action on the malig- 
itself, or (3) a 
Diminution of symptoms following x-ray may 


nant process non-identified action on 
nerves. 
come on within 5 days, although relief usually takes 
somewhat longer. Apparently the first effects are non- 
specific, and later there is an effect on the tumor cells 
themselves. There are two types of patients with me- 
tastasis. In one group are those who are debilitated and 
cachectic and as a rule are not eligible for x-ray treat- 
ment since it only increases the discomfort of their last 
days. Those in the second group, in whom the primary 
symptom is pain, should be given roentgen therapy since 
it may be followed by regression of disease, alleviation of 
pain, improvement of the general condition, and_ pro- 
longation of life—R. F. S. 
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Osseous Metastases from Graded Cancers of the 
Breast. With Particular Reference to Roentgen 
Treatment. Burcu, H. A. [Elmira, N. Y.| Am. |. Roent- 
genol., §2:1-23. 1944. 

Of a group of 200 patients treated at the Mayo Clinic 
from 1925 to 1934, 41 with spinal or pelvic metastases 
had complete histological, clinical, and roentgenographic 
studies. Analysis of these 41 cases showed that bone 
metastases appeared earlier the higher the grade of malig- 
nancy of the tumor, the younger the patient, and the 
greater the degree of axillary metastasis found at opera- 
tion. Grade of malignancy had no relation to location 
or number of metastases, roentgenographic appearance of 
bone lesions, or recalcification following x-ray treatment. 
The time elapsing between onset of bone symptoms and 
beginning of treatment was important; 35 of 3% patients 
coming to treatment within 10 months obtained relief in 
some degree, those coming later received none. Pallia- 
tion is all that can be expected of roentgen treatment, but 
there was undoubted prolongation of life in certain cases.— 
BE. HO. 


SKIN AND SUBCUTANEOUS TIssuES 


Pedunculated Fibromyoma of the Inguino-Ab- 
dominal Region. Bacumuner, C. A. [Coll. of Med. 
Evangelists, Los Angeles, Calif.| Am. J. Surg., 61:308-309. 
1943. 

Case report.—W. A. bh. 

The Mode of Origin of Tumors. Solitary Local- 
ized Squamous Cell Growths of the Skin. Wi: Is, 
R. A. [Alfred Hosp., Victoria, Australia] Cancer Research, 4: 
630-644. 1944. 

The structure of a series of early, localized squamous 
cell carcinomas of human skin is described, including the 
dermal as well as the epidermal changes. 

The structure of these growths is incompatible with a 
strict unicentric view regarding their origin, but shows 
instead that each has arisen by spreading cancerization 
of a field of epidermis. Such cancerization usually com- 
mences from a single central focus, but several initial foci 
may be present. 

The precancerous state of an area of skin includes sig- 
nificant dermal changes, especially in the subepithelial 
elastic tissue, and invasion of the dermis by the cancerous 
epithelium probably commences at points of greatest dam- 
age of the dermal elastica. 

Progressive neoplasia in a field of tissue does not imply 
the passage of any carcinogenic stimulus from cell to cell, 
but is merely the progressive response of an area of 
epithelium to the same original stimuli, a response graded 
according to the gradients of the effective stimulation.— 
Author’s summary. 


Nervous SysTEM 


Meningioma of Thirty Years’ Duration. Report 
of a Case. Crowarp, R. B., and Kepner, R. D. | Honolulu, 
T. H.| Arch. Neurol. & Psychiat., 50:327-334. 1943. 

A case report. The slow growth of the tumor was due 
to its type and location, the extensive, radical removal of 
bone at the first operation, and the postoperative roentgeno- 





therapy. The series of complications that followed the 
removal of the recurrent tumor are discussed.—M. EF. H. 


Multiple Meningiomas. Removal of Four Tumors 
from Region of the Foramen Magnum and Upper 
Cervical Region of the Cord. Lisr, C. F. [Univ. of 
Michigan, Ann Arbor, Mich.| Arch. Neurol. & Psychiat., 50: 
335-341. 1943. 

Case report and a discussion of the surgical manage. 
ment of multiple meningiomas.—M. EF. H. 


Fever as the Presenting Symptom of Brain Tu- 
mor. Bropsky, b., Conrn, L., and Gray, 1. [Coney Island 
Hosp., Brooklyn, N. Y.| New York State |]. Med., 44:628-630, 
1944. 

A report of a case in which fever was present for 8 
weeks as the chief manifestation of a meningioma of the 
sphenoid ridge. The importance of ophthalmoscopic ex- 
amination as a part of the diagnostic armamentarium of 
the internist is shown.—J. L. M. 


Metastasizing Intracranial Tumors. [Dus ix, W. B. 
| Fort Steilacoom, Wash.| Northwest Med., 43:83-84. 1944. 

This purports to be the fifth reported case of extracranial 
metastasis of a malignant meningeal tumor. No clinical 
data are given. Three tumor nodules were found in the 
pleura, but the exact location is not stated; a single tumor 
mass was situated in the meninges of the right occipito- 
parietal region. All tumors are said to have had the same 
histological appearance. Photographs of the cells form- 
ing the meningeal tumor alone are included, and the de 
scription states that collagenous tissue was sometimes 
abundant. No proof is offered that the cerebral rather 
than a pleural mass represented the primary tumor.— 
mg me 


Tetraplegia Relieved by Removal of Cord Tumor. 
KkeKER, A., [Syracuse Univ. Coll. of Med., Syracuse, N. Y.| 
New York State ]. Med., 44:1245-1247. 1944. 

A case report.—J. L. M. 

kyr 

Treatment of Retino-Blastoma. Radiation Ther- 
apy Supplementing Surgical Treatment. Vice, G. M., 
and Curran, EK. J. |Univ. of Kansas Sch. of Med., Kansas 
City, Kans.| Radiology, 42:20-33. 1944. 

Treatment of retinoblastoma by surgery alone gives a 
poor survival rate. When there is bilateral involvement, 
if surgical treatment saves the patient’s life it condemns 
him to total blindness. In this series of 20 cases, half the 
tumors were bilateral. Fifteen patients received radiation 
therapy supplementing surgery, and 7 of these are living. 
Because of the frequency of extension of the tumor along 
the optic nerve, routine implantation of radium adjacent 
to the optic nerve stump is considered logical. Radium 
implantation of the second eye when there is. bilateral 
involvement has been used in the earlier cases, but the 
use of external x-ray therapy is now considered more 
satisfactory.—R. E. S. 


FEMALE GENITAL TRACT 


Twisted Ovarian Cysts in Children. Fow ir, J. 4. 
{Santa Rosa, Calit.| 4m. J. Surg., 64:285-287. 1944. 
Case report.—W. A. Bb. 
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Operative Behandlung des Ovarialkarzinoms. 
[Operative Treatment of Ovarian Carcinoma. ] 
SieBKE, H. Waen. klin. Wehnschr., 1942, 2. Abstr. in Schweiz. 


med. Wehnschr., 72:929. 1942. 

Every ovarian tumor should be extirpated because of 
the probability that it is already malignant, or will ulti- 
mately become so.—W.H. W. 


A Rare Ovarian Tumour (Brenner Type or Ad- 
enoacanthoma?) Simpson, J. C., and Brancu, A. [St. John, 
N. B.| Canad. M. A. ]., 50:437-439. 1944. 

Case report.—M. FE. H. 


Malignant Granulosa Cell Tumor: Case Report. 
Banks, T. V. | Dyersburg, Tenn.| /. Tennessee M. A., 37:81-82. 
1944. 

The tumor developed in a 17 months old infant, the 
signs and symptoms simulating those of acute appendicitis. 
There was uneventful recovery following resection of the 
growth. The report is made because of the unusual occur- 
rence at this age—F. E. S. 


Luteinized Granulosa Cell Tumor of the Ovary 
(Luteoma). Giorpano, A. S., and Haymonp, J. L. {South 
Bend Med. Lab., South Bend, Ind.| Am. J. Clin. Path., 14:28-33. 
1944. 


Case report with 5 figures.—J.G.K. 


Thecoma of the Ovary Associated with Pleural 
Effusion and Ascites; Meigs Syndrome. Prri_emurter, 
M. |Long Island College Hosp., Brooklyn, N. Y.|) dan. [nt. 
Med., 20:132-140. 1944. 


Case report.—J.G.K. 


Adrenal-Like Ovarian Tumor Associated with 
Cushing’s Syndrome (So-Called Masculinovoblas- 
toma, Luteoma, Hypernephroma, Adrenal Cortical 
Carcinoma of the Ovary). Keprer, E. J., Dockerry. 
M. B., and Priesrtry, J. T. |Mayo Clinic, Rochester, Minn. | 
Am. ]. Obst. & Gynec., 47:43-62. 1944. 

A case is reported of adrenal-like ovarian tumor asso- 
ciated with Cushing’s syndrome. Surgical removal of the 
tumor resulted in regression of most of the signs and 
symptoms. Three years after the operation the patient 
was in good health. Data from 13 similar cases collected 
from the literature are tabulated. The theory that these 
tumors originate from adrenal cortical rests seems a logi- 
cal one to the authors, although other explanations have 
not been ruled out.—A. K. 


The Blood Vessels of the Myomatous Uterus. 
FauLKNer, R. L. | University Hosp., and Western Reserve Univ. 
Med. Sch., Cleveland, Ohio| 4m. [. Obst. & Gynec., 47:185-197. 
1944, 

The distortions in the blood vessels of the uterus caused 
by myomatous tumors and the intrinsic vessels of the 
tumors themselves were studied by anatomical methods. 
The view that most myomas contain a mass of proliferat- 
ing arteries but few or no veins was confirmed. A rich 
capillary bed emptying toward the periphery of the tumor 
probably exists. No evidence of blood entering and leav- 
ing a myoma by arterial channels was found. Free arterio- 
venous anastomoses were encountered 4 times in 60 spect- 
mens but probably were in tumors injured at operation. 
Even overinjection did not fill lymphatics in or around 
mMyomas.—A. K. 


The Management of Carcinoma of the Corpus 
Uteri. Corscapren, J. A. |New York, N. Y.| New York State 
/. Med., 44:986-991. 1944. 

The most important factor in improving the results of 
treatment for carcinoma of the corpus will be the shorten- 
ing of the interval between the appearance of the first 
symptom and the administration of treatment. This in- 
terval is still discouragingly great. Of the 201 cases here 
studied, one-third of the patients had symptoms for more 
than a year, and half of them for more than 6 months 
before the first visit to a physician. 

The best treatment for carcinoma of the corpus is a 
combination of radium, x-ray, and operation. Room for 
improvement lies in the technic of radium application 
and in the selection of the order in which 
therapies shall be given.—J. L. M. 


the three 


Adenocarcinoma of the Body of the Uterus Aris- 
ing from a Benign Endometrial Polyp: Report of 
a Case. Frrris, D. O., and Dockrerry, M. B. [Mayo Clinic, 
Rochester, Minn.| Proc. Staff Meet., Mayo Clin., 19:133-136. 
1944. 

A brief review of the literature and a discussion of the 
criteria for deciding whether a carcinoma originates in a 
benign endometrial polyp. A case report is presented 


with photomicrographs of a polyp showing _ typical 
adenocarcinoma.—]. L. M. 
Demonstrationsstunde fiir Aerzte. 3. Massnah- 


men zur friihzeitigen Diagnose des Kollum-Karzi- 
noms. [Demonstrations for Physicians. Early Diag- 
nosis of Cancer of the Cervix Uteri.] 
Schweiz. med. Wcehnschr., 72:928. 1942. 

In spite of all instruction 60% of the patients come too 
late for cure by either surgery or radiotherapy. Hence 
cancer campaigns must be intensified (radio). 

Practitioners are urged to submit every suspicious case 
to the most searching examination (biopsy), and not to 
prescribe ergot for a bleeding woman and send her away 
without an examination. 


LLABHARDT. 


As about 25% of women with carcinoma of the cervix 
do not bleed from it, it is highly desirable that every 
woman over 25 be examined on principle 3 or 4 times a 
year —W. H. W. 


Leukoplakie und Karzinom. 
Carcinoma.] Treirr, P. 
1942. 


[Leukoplakia and 
Zentralbl. f. Gynak., 40:(page not 
given). Abstr. in Schweiz. med. Wehnschr., 72:1454. 
1942. 

The histological findings in 50 women were carefully 
compared with the clinical and colposcopic findings, and 
the patients watched for years thereafter. The author 
reaches the following conclusions: Leukoplakia is a symp- 
tom, not a diagnosis, and just as little a_ histologically 
definable entity. It appears whenever light is reflected 
from a thickened horny layer through which the red 
of the blood vessels in the connective tissue papillae no 
longer shows. 

Ten years’ observation does not support the dictum that 
leukoplakia leads inevitably to carcinoma. Leukoplakia 1s 
sometimes already carcinoma, but not necessarily so, and 
may never terminate in carcinoma. It follows, therefore, 
that not every leukoplakia of the cervix justifies amputa- 








RET OI ET 


726 Cancer Research 





tion, and that only biopsy is capable of furnishing a con- 


clusive diagnosis.—W. H. W. 


Die Kolposkopie, die Diagnose, und die Therapie 
des Portiokarzinoms. [Colposcopy and the Diag- 
nosis and Treatment of Cancer of the Cervix.] 
STOcKEL, W. Zentrlbl. Gyndk., 40:(page not given). 1942. 
Abstr. in Schweiz. Med. Wcehnschr., 72:1454. 1942. 

Colposcopy discloses early changes in_ the cervical 
epithelium, but by itself can never replace biopsy. Simple 
amputation of the cervix may not be adequate even for 
early carcinomas as a wholly superficial one may creep 
upward along the cervical canal. 

In general the writer prefers radiation for the favorable 
and the inoperable cases, and total vaginal extirpation 
for the intermediate group, though admitting that in 
exceptionally skillful hands the results of radiation are 
almost or quite as good.—W. H. W. 


Ueber die Behandlungserfolge beim Carcinoma 
colli uteri. [Results of Treatment in Carcinoma of 
the Cervix Uteri.] Mirrer, J. H. | Universitats-Frauen- 
klinik Zurich, Zurich, Switzerland| Schwerz. med. Wcehnschr., 
72:909-910. 1942. 

Of 137 women with carcinoma of the cervix, 130 were 
treated: with combined radium and_ roentgen’ therapy 
(109), with surgery and postoperative radiation (14), or 
with surgery alone (7). For various reasons 7 remained 
untreated. 

Though in most of the cases the carcinoma was inoper- 
able when first seen, at Jeast a 5 year cure was achieved 
in 40.8%. 

The author emphasizes the fact that cancer of the cervix 
is not necessarily a disease of advanced age, for many 
of his patients were between 20 and 50 years old. 

Contrary to popular belief the prognosis was no worse 
in the younger women than in the older—W. H.W. 


Primary Malignancies of the Vaginal Wall. Two 
Case Reports. Furman, J. | Fort Worth, Texas| Texas State 
J. M., 39:335-336. 1943. 

Less than 1% of all malignant growths in women are 
primary in the vaginal wall. In the 2 cases reported here, 
much scar tissue had been left in the vaginal walls after 
excessive trauma at childbirth.—J. L. M. 


MALE GENITAL TRACT 


Benign Hypertrophy of the Prostate. A Morpho- 
logical Study. Moorr, R. A. | Washington Univ. Sch. of 
Med., St. Louis, Mo.; New York Hosp., and Cornell Univ. 
Med. Coll., New York, N. Y.; Western Reserve Univ., Cleve- 
land, Ohio; and Anatomisch-pathologisches Institut des Krank- 
enhauses der Stadt Wien| J. Urol., 50:680-710. 1943. 

This is a comprehensive article written from the 
pathologist’s viewpoint. Seven hundred and_ eighty-two 
prostates obtained at autopsy and 31 organs obtained from 
operations were examined by step sections not over 4 mm. 
in thickness. Forty-seven other operative specimens were 
studied with selected sections, and | prostate was cut in 
full serial section. 

A review of the literature shows that the incidence of 
prostatic hypertrophy at autopsy increases progressively 
with age, but the frequency of patients requiring surgery 


a 


is maximal in the seventh decade. The author wonders 
if the destruction of the internal sphincter is not the 
main cause of beneficial results from prostatectomy rather 
than the bulk of tissue removed. Marital state and sexual 
drive can not clearly be associated with the disease. The 
Chinese are less affected than members of the white or 
black races. The incidence of the disease does not vary 
with the varying frequency of goiter as reported from 
various cities here and in Europe. Anthropometric studies 
on patients with prostatic hypertrophy are urgently needed. 

On the basis of his studies the author concludes that 
the first histologically demonstrable change is a_hyper- 
plasia of the stroma. Rarely is epithelial hyperplasia pri- 
mary. The periurethral tissue is most commonly involved. 
The anterior and posterior lobes are only rarely involved, 
The cell in hypertrophy has a relative decrease in secre. 
tory activity while the stroma shows a relative increase 
in muscle and absence of elastic tissue. Lymphoid tissue 
does occur in the prostate and is often mistaken as indica- 
tive of inflammation. Selective arteriosclerosis as a cause 
of the condition could not be demonstrated. Inflammation 
is not the cause of benign hypertrophy. Carcinoma only 
rarely develops in a nodule of benign hypertrophy. Sur- 
gical specimens are valueless for the study of the relation 
of the origin of benign and malignant conditions because 
the whole gland is not available. Recurrence after opera. 
tion may be due to growth of nodules not removed or 
to development of new nodules. Thirty text figures and 
an extensive bibliography are included.—V. F. M. 


Development of Carcinoma of the Prostate Fol- 
lowing Prostatectomy. Grerrnr, L. F., and THompsoy, 
G. J. |Mayo Clinic, Rochester, Minn.| Proc. Staff Meet., Mayo 
Clin., 19:76-80. 1944. 

The goal of prostatectomy is the restoration of normal 
micturition. By none of the three surgical approaches, 
suprapubic, perineal, or transurethral, is the entire prostate 
gland removed. Two cases are presented in detail, and 
5 cases are cited from the records of the Mayo Clinic, to 
illustrate the fact that carcinoma can appear many years 
after suprapubic or perineal prostatectomy. Among § 
additional cases recorded at the Mayo Clinic, it appeared 
that a diagnosis of carcinoma was made after an average 
of 16 years subsequent to suprapubic prostatectomy.— 


J.L.M. 


Regression of Lymph Node Metastases after Or- 
chidectomy and Stilbestrol in Carcinoma of the 
Prostate: Report of a Case. Graves, R. C., and Cross, J. 
[Pondville State Hosp., Walpole, Mass.| J. Urol., 51:59-63. 
1944. 

Bilateral orchidectomy plus stilbestrol therapy caused a 
marked regression of metastases in cervical and inguinal 
nodes. Four months after orchidectomy a small inguinal 
node was removed for follow-up biopsy; it was found to 
contain chiefly fibrous tissue, but some tumor tissue was 
still present. The patient was clinically well at the end 
of 7 months and had gained 20 pounds.—V. F. M. 


Union of Pathologic Fracture of Femur Follow- 
ing Castrations for Carcinoma of the Prostate. 
MippLretron, A. W. | Univ. of Utah Med. Sch., Salt Lake City, 
Utah| Am. J. Surg., 64:144-146. 1944. 

Case report.—W. A. B. 
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Evaluation of Sex Hormones in the Treatment of 
Benign Prostatic Hypertrophy, Carcinoma of the 
Prostate and Other Diseases of the Genito-Urinary 
System. Hecket, N. J. [Coll. otf Med., Univ. of Illinois, 
Chicago, Ill.| J. Clin. Endocrinol., 4:166-172. 1944. 

Twenty-four patients with prostatic carcinoma were 
treated with diethylstilbestrol for from 6 to 34 months. 
Medication consisted in most instances of 3 mgm. of the 
estrogen daily, taken orally in 3 divided doses. In addi- 
tion to endocrine treatment transurethral resection was 
carried out in 19 of the patients, suprapubic cystotomy in 
| patient. Clinical evidence of improvement was noted 
in 58% of the cases; 17% received no benefit; 25% of 
the patients died during the course of treatment. As 
judged by rectal palpation, prostatic tissue became softer 
and smaller in many of the cases that were improved 
under estrogen therapy, but in no instance was a normal 
status believed to have been obtained. No untoward 
side-effects of treatment were noted. 

The results obtained with estrogenic treatment of 33 
men with benign hypertrophy of the prostate were un- 
satisfactory—]J. B. H. 


The Treatment of Cancer of the Prostate. Hucains, 
C. [Chicago, Ill.| Canad. M. A. J., 50:301-307. 1944. 

It is possible by reducing the amount or the activity of 
circulating androgens to control to some degree—often 
a considerable degree—far advanced prostatic cancer in 
large numbers of patients —M. E. H. 


Medical and Surgical Care of Hypertrophy and 
Cancer of the Prostate. Younc, H. H. |Johns Hopkins 
Hosp., Baltimore, Md.| Texas State ]. Med., 39:521-526. 1944. 

The author presents a review of his experience in this 
field, which began at the turn of the century. Prostatism 
is so complex in its symptoms and so varied in its pa- 
thology that it can be handled satisfactorily only by care- 
ful selection of the operative procedures best suited to 
obtain a radical cure. The exclusive use of transurethral 
resection for all types of prostatic obstruction, even the 
very large and the malignant, is in the opinion of the 
author, indefensible.—J. L. M. 


Discussion: Treatment of Carcinoma of Prostate. 
THe Royat Soctrry or MrpbIcINE, LONDON, ENGLAND. SECTION 
oF Urotocy. Proc. Roy. Soc. Med., 37:350-358. 1944. 

Mr. Crirrorp Morson dealt with the surgical treat- 
ment of carcinoma of the prostate. “The so-called radical 
operations are excision of the whole prostate and bladder 
base by either (a) the suprapubic route or (b) the 
perineal. . . . . The suprapubic and perineal excisions of 
cancer of the prostate are, in my opinion, unjustifiable 
operations.” No patient in his series of radical operations, 
and of cases treated with radium by every known method, 
survived longer than 5 years, which is the expectation 
of life in untreated cases. “I have nothing but condemna- 
tion for castration. All it does is to cause atrophy of the 
seminal vesicles and normal prostatic tissue. There 1s 
no scientific evidence that a single cancer cell is destroyed. 
Temporary improvement in micturition is brought about 
by the atrophy of normal tissue in the region of the pros- 
tatic urethra. .. My considered opinion of the place of 
surgery in the treatment of this disease is that it should 


only be adopted for the relief of urinary obstruction. 
The choice lies between cystotomy, transurethral resec- 
tion and ureteric transplantation into the bowel.” What- 
ever treatment was applied to the primary growth, very 
few patients survived longer than 3 years. 

He had seen a number of patients who had become 
symptom-free within a week of the beginning of treat- 
ment with stilbestrol, with absorption of the major part 
of the primary growth. The improvement was not always 
maintained. He advised in all cases, whether the diag- 
nosis of carcinoma was or was not certain, immediate 
treatment with stilbestrol (3 mgm. every 4 hours) until 
the patient was symptom-free, when the dose could be 
reduced. 

Prorrssor E. C. Dopps summarized the history of (1) 
the treatment of carcinoma of the prostate by estrogens 
and (2) of the investigation of serum acid phosphatase. 
Between 5 and 10 units of serum acid phosphatase give 
a strong suspicion of carcinoma of the prostate, whilst 
over 10 is diagnostic. Experience has shown that higher 
hgures are obtained in patients with metastases. Treat- 
ment with stilbestrol may be begun with | mgm. 3 times 
a day “increasing to 5 or more until the symptoms come 
under control. Alternatively, one can watch the progress 
of the treatment by the estimation of the acid serum phos- 
phatase. Once this has been reduced to normal limits, we 
have been surprised at the small amount of stilboestrol 
required to maintain the patient symptom-free.” We have 
not yet comparative experience of dienestrol, hexestrol, 
and stilbestrol. “Finally, it cannot be too strongly empha- 
sized that no single member of the workers in this field 
has ever claimed that this treatment represents a cure. 
It would appear that a very large number of cases can 
be rendered symptom-free by the administration of syn- 
thetic oestrogens; as to how long this can continue it is 
not possible to say although cases have been maintained 
in perfect health for periods of over three years.” 

Dr. W. M. Levirr gave a summary of the radiothera- 
peutic treatment and of the mode of metastatic spread, 
of cancer of the prostate. Forty to 50 per cent of cases 
without known metastases improve considerably under 
radiotherapy. The symptoms improve until frequency 
and dysuria are completely, or almost completely, re- 
lieved; in many cases it would be impossible to say on 
rectal examination that the patient had ever had a carci 
noma of the prostate. But the great majority of these 
gratifying results are not lasting. “In a fair proportion 
of cases of carcinoma of the prostate the growth can, by 
irradiation, be so severely damaged without undue dam- 
age to the healthy tissues and without undue risk to the 
patient as to lead to its apparent total regression and to 
paralyse its growth for a variable period.” X-radiation 
does not act by way of castration. The speaker suggested 
a thorough trial of combined but not simultaneous x-ray 
and estrogen therapy. Persons taking estrogens appear 
to have a lower tolerance to x-rays. 

Lirut.CoLtone, W. L. Harnetrr had compared the ex- 
pectation of life in cases of cancer of the prostate under 
various treatments with that of a normal population of 
the same age. The mean duration of life in the group 
treated by prostatectomy was 77% of that expected; in 
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those treated by “palliative methods” or by radio-therapy 
this percentage was 55 and in those untreated, 33. 

Mr. KennetH Waker had found subcapsular castra- 
tion of great benefit in some cases. 

Mr. Terence Mittin had found the immediate results 
dramatic in about 90% of 92 cases treated by subcapsular 
orchidectomy, stilbestrol, or both. Only a small propor- 
tion of bony metastases disappeared. In a remarkable 
casé numerous metastases in the pelvis disappeared. The 
dose of stilbestrol was usually 5 mgm. daily for 2 to 3 
weeks and then 2 to 3 mgm. indefinitely. The treatment 
was not curative as deaths were now occurring in those 
treated for more than 2 years. 

Mr. E. W. Ricues had treated during the past year 24 
patients with 15 to 20 mgm. of stilbestrol daily with fa- 
vorable results; about one-half of the patients developed 
mastitis after 500 to 600 mgm. He showed radiograms 
indicating regression of pulmonary metastases 1n one case. 

Mr. G. E. Virvanpre spoke of a man with metastases 
in the sacrum and spine, who was alive and working 
some years after receiving only a little x-radiation. 

Mr. HucH Donovan had treated 14 patients with en- 
couraging results. 

Mr. KennetH Herirace found that symptomatic relief 
following the use of stilbestrol was often most dramatic, 
and when this treatment failed, bilateral subcapsular 
orchidectomy had never failed to give relief. 

Dr. L. R. WoopHousrt Pricrt spoke of the value of im- 
mediate frozen sections of endoscopy material and of 
wet-film fixation of aspiration specimens. 

Mr. J. Gase had found stilbestrol (5 mgm. thrice daily) 
of value in about one-half of his cases.—E. L. K. 


Plasma Acid Phosphatase in Carcinoma of the 
Prostate and the Effect of Treatment with Stil- 
boestrol. Warkinson, J., Decory, G. E., Kine, E. J., and 
Happow, A. |Royal Cancer Hosp. (Free), and British Post- 
Graduate Med. Sch., London, England| Brochem. J., 38:4-5. 
1944. 

In confirmation of Kutscher and Wolbergs (Z¢tschr. f. 
physiol. Chem., 236:237-240. 1935) and Gutman and Gut. 
man (Proc. Soc. Exper. Biol. & Med., 39:529-532. 1938) an 
acid phosphatase was demonstrated in the normal adult 
prostate and found to be increased in the blood plasma 
of patients suffering from carcinoma of the prostate with 
metastases in the bones. No such increase occurred in 
the absence of metastasis to bone. Normal human semen 
contained large amounts of the enzyme, but very little 
was found in the semen of a patient with eunuchoid syn- 
drome. In a number of cases of prostatic carcinoma with 
a high level of plasma acid phosphatase this returned to 
normal under treatment with stilbestrol—A. H. 


Tuberculoid Reaction in Seminoma. Conern, M., and 
Len, J. J. (Univ. of Pittsburgh, and Elizabeth Steel Magee Hosp., 
Pittsburgh, Pa.| J. Urol., 50:477-480. 1943. 

On microscopic examination tubercle-like formations 
were found in a typical testicular seminoma. Acid fast 
bacilli could not be found. Tuberculoid reactions have 
been described in ovarian dysgerminoma, a tumor with 
which testicular seminoma is histologically identical._— 


V.F.M. 


| 


Cavernous Hemangioma of the Testicle. Mortneap. 
R. P., and THomtas, W. C. | Bowman Gray Sch. of Med. Wake 
Forest Coll., Winston-Salem, N. C.) J. Urol. §1:72-74. 1944. 

A case of cavernous hemangioma of the testis is de- 
scribed. The authors believe this to be the first recorded 
in the literature —V. F. M. 


Carcinoma of the Spermatic Cord and Epididymis 
Extension from Primary Carcinoma of the Stomach. 
Lewis, L. G., Goopwix, W. E., and RanpaLtt, W. S. | Walter 
Reed General Hosp., Washington, D. C.| J. Urol., 51:75-0. 
1944. 

This is a complete description of a case in which car. 
cinoma from the stomach invaded both spermatic cords 
and the right epididymis. The presenting sign was a scrotal 
mass. Autopsy indicated the mechanism of spread to 
be peritoneal implantation followed by direct extension 
down the inguinal canals.—V. F. M. 


Unusual Scrotal Tumor: Report of a Case of 
Neurofibrosarcoma. Nariox, E. F., and Porampa, P. B. 
| Los Angeles Co. General Hosp., Los Angeles, Calif.| /. Urol. 
§1:174-177. 1944. 

A 7 pound scrotal tumor, histologically a neurofibro- 
sarcoma, was removed from a patient, with a successful 
result over a 6 months follow-up period. The tumor was 
known to have been present for 6 years but had increased 
greatly in size during the past 12 months. Photographs 
of gross and microscopic specimens are included.—V. F. M. 


Urinary SysTEM—MALE AND FEMALE 


Influence of Anilin Dyes on Urinary Tract Tu- 
mors. Rost, 1). K. | Washington Univ. Med. Sch., Barnes Hosp., 
and Barnard Free Skin and Cancer Hosp., St. Louis, Mo. | 
J. Urol., 51:81-84. 1944. 


A concise review of the subject.—V. F.M. 


Chemical Carcinogenesis, Drugs, Dyes, Remedies 
and Cosmetics with Particular Reference to Bladder 
Tumors. Davis, E. | Univ. of Nebraska Coll. of Med., Omaha, 
Nebr.| Ne@lraska M. J., 29:41-50. 1944. 

The paper gives a detailed review of the history of 
our knowledge concerning the production of cancer by 
accidental or intentional application of chemical agents. 
The review includes studies with coal tar derivatives, azo 
dyes, estrogenic substances, metallic and vegetable matter, 
and many miscellaneous chemical compounds. Numerous 
references are given to the publications concerned with 
carcinogenic hydrocarbons and with the bladder tumors 
produced by aniline dyes. With this as support, it 1s sug- 
gested that many of the proprietary drugs habitually 
consumed or applied may be important factors in_ the 
production of cancer in man especially of the bladder.— 
E..£.S. 


Primary Osteogenic Sarcoma of Bladder. Treme- 
ray, R. G., Crane, A. R., and Harris, A. [St. John’s Hosp., 
Brooklyn, NM. Bat Ff. Urol., 51:143-148. 1944. 

A 69 year old male, upon whom a diagnosis of vesical 
calculus had been made, was operated upon and _ found 
to have a calcified bladder tumor. Histological examina- 
tion disclosed a typical osteogenic sarcoma. The diag: 
nosis was further substantiated by chemical tests. The 
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patient died 4’, months later with recurrence and _pul- 
monary metastases. The authors believe the lesion origi- 
nated in remnants of the Wolfhan body. Eight similar 
cases are recorded in the literature —V. F. M. 


Wilms’ Tumor of the Kidney: A Clinicopatho- 
logic Study of Forty-four Proved Cases. WeisrL, W., 
DockerTY, M. B., and Prirsrty, J. T. |Mayo Foundation, and 
Mayo Clinic, Rochester, Minn.| /. Urol., 50:399-413. 1943. 

Forty-four instances of Wilms’ tumor were observed 
at the Mayo Clinic between 1904 and 1940, an incidence 
of 1 in 25,000 patients. Twenty-nine of the tumors were 
in females and 15 in males. The oldest patient was 59, 
but the majority were 3 years of age or less. No tumors 
were bilateral. Involvement of the renal vein was fre- 
quent; in 4 of the 7 successfully treated cases invasion 
of the veins had occurred. Upon careful microscopic 
study, 20 of the tumors were found to contain striated 
muscle. Nephrectomy plus radiation is the treatment of 
choice. Prognosis is poor since the majority of patients 
die within one year, but 7 of this group of 44 survived 
for from 2 to 20 years. The patient who survived 20 
vears did not have radiation.—V. F. M. 


Adenoma of the Kidney with Associated Lesions. 
Report of Three Cases. Bucner, H. G. | New York, N. Y.| 
J. Urol., §50:389-397. 1943. 

Three instances of benign renal adenoma are described 
and illustrated. The finding in each case was incidental, 
nephrectomy having been done for hydronephrosis, pyo- 
nephrosis, and tuberculosis respectively —V. F. M. 


Leiomyoma of the Urethra (Female). Ratner, M., 
and STRASBERG, A. | Jewish General Hosp., Montreal, Canada | 
Canad. M. A. J., 50:439-440. 1944. 

Case report. Tumors of the female urethra are rela- 
tively rare, and this is the first report of a leiomyoma of 
this organ in the female.—M. E. H. 


OraL Caviry AND Upper Respiratory TRrAct 


Cancer of the Lip. A Study of Fifty-Six Five- 
Year Cases. Wuircoms, C. A. |[Jeanes Hosp., Philadelphia, 
Pa.| Am. Jour. Surg., 63:304-315. 1944. 

Of 56 patients studied, all were men; 55 cancers arose 
from the lower lip, one from the upper. The squamous 
cell carcinomas were graded according to Broders’ method: 
grade I, 32 cases; grade II, 17 cases; grade III, 5 cases; and 
grade IV, no case; two cancers were not graded. Of 
patients with metastases, 15% survived 5 years following 
surgical, x-ray, or radium therapy, singly or combined, 
and &3% of the 36 who never had metastases lived 5 
vears.—W. A. B. 


Carcinoma of the Lip at the New Haven Hospital, 
1921 to 1940, Inclusive. Lawrence, FE. A., and OuGHrTeEr- 
sox, A. W. [Yale Univ. Sch. of Med., New Haven, Conn. | 
Connecticut State M. J., 8:353-357. 1944. 

During the last decade there has been great improve- 
ment in the treatment of cancer of the lip due to 1m- 
proved therapy and to the fact that patients present them- 
selves earlier for treatment. Treatment by radium moul- 
age vields a high percentage of successful results. Routine 


dissection of the neck is not justified and is unnecessary 
unless clinical cancer is evident in the lymph nodes. 
A summary of 113 cases is presented.—M. E. H. 


Mixed Tumor of the Lip. Report of Two Cases, 
Including One of Mixed Tumor of the Lower Lip. 
Hamrick, J. G., and Howe, J. S. | Medical Coll. of Va., Rich- 
mond, Va.| Arch. Path., 37:143-146. 1944. 

The growths were of salivary gland type and con- 
tained epithelial cell nests and cords, and myxomatous 
and cartilaginous tissues. Histologically and clinically they 
were nonmalignant. Brief reference is made to 87 previ- 
ously reported cases of mixed tumors of the lip, of which 
5 arose from the lower lip.—J.G.K. 


Das Zungenkarzinom. [Carcinoma of the 
Tongue.] Srimerr, E. | Wurzburg, Germany| Med. Welt, 14. 
1942. Abstr. in Schweiz. med. Wcehnschr., 72:1109. 1942. 

General principles. Fullest cooperation between sur- 
geon and radiologist is to be desired.—W. H. W. 


Secondary Carcinoma of the Mandible. An Analy- 
sis of Seventy-One Cases. Buirce, R. E. [University of 
Minnesota, Minneapolis, Minn.| Surgery, 15:553-564. 1944. 

An analysis of 71 cases. The operative mortality among 
5/7 cases of resection of the mandible for advanced carci- 
noma was 17.5%. Of 47 patients who survived opera- 
tion, 31.9% lived 3 years; 19.3%, 5 years; and 12.8%, 
8 years—W.A. hb. 


Rhinoscleroma. Keiiert, FE. [Ellis Hosp., Schenectady, 
N. Y., and W. B. Plunkett Memorial Hosp., Adams, Mass. | 
New England J]. Med., 229:647-650. 1943. 

Rhinoscleroma is a chronic granuloma of the upper 
respiratory tract, rare in this country but not uncommonly 
seen in central Europe, Italy, and Egypt. Frequently can- 
cer or tuberculosis is the initial clinical diagnosis. The 
case reported is illustrated with photomicrographs.—C. W. 


Tumors of the Nose and Nasopharynx. Eccsron, 
A. A. |New York, N. Y.| New York State J. Med., 43:2403- 
2412. 1945. 

Tumors primarily of nasal and nasopharyngeal origin 
are discussed. As the result of years of experience, the 
author has gained the distinct impression that in the 
treatment of these tumors, whether malignant by _posi- 
tion or intrinsically, radical surgery has too frequently 
been replaced by radiation. It appears that, in so far as 
possible, radical removal in these difficult locations should 
always be undertaken regardless of cosmetic results; sur- 
gery should be supplemented by the most intelligent 
use of radiation for the individual case.—]. L. M. 


Carcinoma of the Nasopharynx. Tiompsox, C. M., 
and Grimes, E. L. | Philadelphia General Hosp., Philadelphia, 
Pa.] Am. J]. M. Sc., 207:342-348. 1944. 

Clinical-pathological discussion, with presentation of 
17 cases.—].G.K. 


Papillomatosis of the Larynx in Childhood. Frr- 
Guson, C. F., and Scorr, H. W. {Childrens Hosp., and Harvard 
Med. Sch., Boston, Mass.| New England J. Med., 230:477-482. 
1944. 

A clinical report of 15 cases (incidence about 1 case 
per 1,000 clinic patients) and a brief review of the sub- 
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ject. Papillomas are the commonest tumors of the Jarynx 
in childhood and should always be considered in_ the 
differential diagnosis of chronic hoarseness. Although 
histologically benign, they grow extremely rapidly and 
exhibit an extraordinary tendency to local recurrence. The 
mortality from laryngeal papilloma in children under 5 
equals and possibly exceeds that of carcinoma of the 
larynx in adults. Recommended treatment is outlined.— 
CC. W. 


SALIVARY CsLANDS 


Tumors of Salivary Gland Origin. So-Called 
Mixed Tumors. Rossins, G. F. | New York Post-Graduate 
Med. Sch. and Hosp., New York, N. Y.| Surgery, 14:924-930. 
1943. 

Report on 56 mixed tumors.—W. A. B. 


Mixed Tumor of the Parotid Gland (The Finley 
Hospital Clinico-Pathologic Conferences). Nesire, 
A. B. [Dubuque, Iowa] J. Iowa M. Soc., 34:276-279. 1944. 

A case report. Because mixed tumors of the parotid 
gland behave unexpectedly, the modern concepts of them 
are reviewed. Early complete removal would seem to 
prevent recurrence.—M. kb. H. 

Clinical Observations and Surgical Experiences 
with Parotid Tumors. Truresioop, DP. V. | Seattle, Wash- 
ington| West. J. Surg., 52:109-118. 1944. 

Report of 9 cases. The simple enucleation of a lump 
from the parotid is not the procedure of choice, since the 
tumors tend to recur. The entire parotid gland should 
be removed without permanent damage to the facial 


nerve.—M. Ek. H. 


INTRATHORACIC —TUumMors—LUNGS—PLEURA 


The Present Position of Thoracic Surgery. Brock, 
R. C. [Guy’s Hosp., and Brompton Hosp., London, England | 
Brit. Med. Bulletin, 2:33-36. 1944. 

A review, one section of which deals with pneumonec- 
tomy in bronchial carcinoma.—k. L. K. 


Diagnosis of Intrathoracic Tumors. McCork tr, 
R. G., and Korrrn, C. J. [San Antomio, Tex.| Texas State |. 
Med., 39:194-197. 1943. 

A general discussion of the diagnosis of intrathoracic 
tumors, with 12 case reports.—J. L. M. 


Intrathoracic Neurogenic Tumors. Kenr, E. M., 
BiapeEs, B., Vatir, A. R., and Granam, E. A. [| Washington 
Univ. Sch. of Med., and Barnes Hosp., St. Louis, Mo.| /. Thor. 
Surg., 13:116-161. 1944. 

There is an analysis of a series collected from the litera- 
ture, of 105 patients with intrathoracic neurogenic tumors, 
giving location of the growth, histologic diagnosis, age 
and sex of patient, and operative therapy. In addition 
18 patients seen by the authors are described in more 
detail. The tumors were situated most often in the pos- 
terior part of the chest; neurogenic growths are said to 
be the most common tumor in that region. A long bib- 
liography is appended.—E. E. S. 


Huge Intrathoracic Fibroma: Report of a Case. 
Cracetr, O. T., and Hausmann, P. F. |Mayo Clinic, and Mayo 
Foundation, Rochester, Minn.| /. Thor. Surg., 13:6-15. 1944. 

This is a report of the successful surgical removal of 


a. 


a tumor weighing 4,972 gm. that had no definite point 
of origin either from mediastinum or thoracic wall but 
was densely adherent to both. Since the patient also suf. 
fered from thyrotoxicosis it was necessary to resect 
adenomas of the thyroid before thoracotomy was_ per. 
formed. The surgical risk involved is discussed, and 4 
classification of benign intrathoracic growths is presented.— 
a m4 

Pneumonectomy for Bronchial Carcinoma. [.ajxp. 
R. Proc. Roy. Soc. Med., 37:87. 1944. 

Description of a case.—E. L. K. 


Seven-Year Cure in a Case of Carcinoma of the 
Bronchus. Frrmonr, 1). A. |Mount Vernon Hosp., Middle- 
sex, England| Brit. M. J., 1:45. 1944. 

Biopsy showed squamous cell carcinoma, which was 
treated by insertion of radon seeds.—E. L. K. 


Der Bronchial- und Lungenkrebs. Haufigkeit, 
pathologische Anatomie und Aetiologie. [Carci- 
noma of the Lungs and Bronchi. Frequency, Patho- 
logical Anatomy, and Etiology.] Wercorrix, ©. | Patho- 
logisches Inst. Bern, Bern, Switzerland| Schwerz. med. 
Wchnschr., 72:1053-1063. 1942. 

A good review, with an extensive bibliography. 

Though carcinoma of the lung has been reported at 
the age of 16 months, it is most common in the 50 to 70 
age group. Its increased incidence is caused by aging of 
populations. 

It originates most often in a bronchus. Our knowledge 
of its eulology is inadequate and rests upon insecure founda- 
tions. Despite the increase of smoking among women, 
no change in the ratio of occurrence for the two sexes 
(3 to 4 men to 1 woman) has been observed.—W. H. W. 


Die Klinik des Bronchial- und Lungenkrebses. 
[Diagnosis and Prognosis of Bronchial and Pul- 
monary Cancer.] Srartnevix, R. | Medizinische Universi- 
tatsklinik Basel, Basel, Switzerland| Schweiz. med. Wehnschr., 
72:1063-1067. 1942. 

No one of the symptoms is pathognomonic, since many 
are caused by complications. Diagnosis is attempted, there- 
fore, by roentgenological examination or by broncho- 
scopy, but in spite of all modern aids in a large institu- 
tion the diagnosis in the author’s series of 115 cases was 
correct, or nearly so, in but 63%. Early diagnosis was 
seldom achieved. 

When certain statistically unsuitable cases are omitted, 
only 56% of the patients lived for 6 months after appear- 
ance of the first symptoms, 27% for | year, and 7% for 
2 years or more. One patient lived for 10 years under 
repeated radiations; autopsy revealed chronic pneumonia 
with nests of cancer cells still present—W. H. W. 

Bronchialkrebs und Lungenkrebs. [Bronchial and 
Pulmonary Carcinoma.] Scuixnz, H. R. Schweiz. med. 
Wehnschr., 72:1067-1070. 1942. 

This disease is more common in the higher age periods. 
and the increasing frequency with which it is reported 
is a result of the aging of populations. It is much more 
common among men, for some reason yet unknown. The 
author does not think that the greater frequency in males 
is referable to exogenous causes such as smoking. 

Among 45 patients the diagnosis was correct in 41 


(89%). 
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Temporary palliation was achieved by radiotherapy in 
42% of the cases, in the sense that life became more bear- 
able, but there were no cures, and the author closes with 
the statement that carcinoma of the lung is the worst of 
all carcinomas in respect to treatment.—W. H. W. 


Primary Carcinoma of the Lung. A Review of 
Thirty Proven Cases. Frerpman, L. M. J., Jacox, H. W., 
and ALtLtrey, R. G. [Western Pennsylvania Hosp., Pittsburgh, 
Pa.| Penn. Med. J., 47:455-460. 1944. 

Forty-five cases of lung cancer registered in the Tumor 
Clinic of the Western Pennsylvania Hospital from 1936 
to 1942 are reviewed for evaluation of diagnostic §pro- 
cedures and therapeutic results. These cases represent 
an incidence of roughly 2% of all malignant growths 
seen in the clinic. Thirty proved cases are summarized. 
Early diagnosis is a result of early thorough investiga- 
tion of suggestive symptoms. 

Chest x-ray findings are not pathognomonic of lung 
carcinoma but serve to focus attention on lesions demand- 
ing further study. Aspiration needle biopsy, with proper 
preparation and care, is a valuable diagnostic procedure 
in the 30% of cases not suitable for bronchoscopic biopsy. 

Roentgen therapy is of definite value in producing 
symptomatic relief, although no appreciable increase in 
life expectancy is obtained.—J. L. M. 


Carcinoma of the Lung in a Ten Year Old Negro 
Boy. Havperrt, B., and Russo, P. E. | Univ. Hosps., and Univ. 
of Oklahoma Sch. of Med., Oklahoma City, Okla.| Arch. Path., 
37:290-293. 1944. 


Case report.—J.G.K. 


Primary Cancer of the Lungs. Mirrox, K. L., and 
Haxrpisry, N. M. | New York Hosp., New York, N. Y.| Am. J. 
Roentgenol., §1:555-563. 1944. 

A statistical study of 260 cases of cancer of the lung, 
cared for at New York Hospital since 1932, is presented, 
with detailed data on 100 of these in which the diagnosis 
was confirmed histologically. The value of various diag- 
nostic procedures is analyzed. In 62 patients coming to 
autopsy, the locations of metastases are tabulated. The 
principal clinical problem is early diagnosis. Radical sur- 
gery is the method of choice for treatment, however the 
results even in the group so treated are not encourag- 


ing —E. H.Q. 


Plasmocytoma of the Lung. Gorpon, J., and Waker, 
G. [N. Y. State Hosp. for Incipient Pulmonary Tuberculosis, 


Ray Brook, N. ¥a) Arch. Path., 37 :222-224. 1944. 
Case report.—J. G. K. 


Fibroadenoma of the Lung. Scarrr, R. W., and 
Gowar, F. J. S. | Middlesex Hosp., London, England| /. Path. 
& Bact., §6:257-258. 1944. 

Two cases of tumor of the lung discovered fortuitously 
at autopsy presented the appearance of intra-canalicular 
hbroadenoma of the breast. The authors draw an analogy 
between this tumor and pulmonary chondroma.—L. W. P. 


Dermoid Cysts and Teratomata of the Mediasti- 
num. A Review. Ruszny, N. L. [London Chest Hosp., Vic- 
torla Park, England] J. Thor. Surg., 13:169-222. 1944. 

There is a brief historical review. The clinical and 
pathologic findings in 6 patients having such tumors are 


presented with a study of 174 cases found in the litera- 
ture. Various theories concerning pathogenesis are dis- 
cussed. The greater part of the article is devoted to a 
summary of the clinical features of these tumors. A long 
list of references of case reports is included.—FE. E. S. 


Mediastinal Lipoma. A Case Report. Warson, 
W. L., and Ursan, J. A. [Memorial Hosp., New York, N. Y.] 
J. Thor. Surg., 13:16-29. 1944. 

The tumor weighed 6.8 lbs. and is said to be the larg- 
est mediastinal lipoma successfully excised from the chest 
cavity and reported in the literature. Contrast visualiza- 
tion of the thoracic blood vessels and heart showed extreme 
displacement. Six months after operation the mediastinum 
had returned to normal position, there was radiographic 
evidence of fibrosis and contracture in the left hemithorax, 
but the left lung had not re-expanded. No evidence of 
oxygen absorption by the left lung was obtained —E. E. S. 


Mesothelioma of the Pleura. Posrotorr, A. V. [| Univ. 
of ‘Toronto, ‘Toronto, Canada | Arch. Path., 37 286-289. 1944. 

A striking feature of the tumor in the case here reported 
was the presence of an osteoid matrix.—J. G. K. 


HEART 


Myxome microscopique de la cloison chez une 
fillette de trois mois, bloc auriculo-ventriculaire 3/1. 
[Microscopic Myxoma of the Septum in a Three 
Months Old Girl with Auriculo-Ventricular Block 
3/1.] Manaim, Y., Scnweiz. Geseci. F. INN. Mep., TENTH 
ANN. Meer., Lausanne, May 9-10, 1942. Abstr. in Schweiz. 
med. Wcehnschr., 72:1392. 1942. 

Report of a small myxoma on the right side of the 
septum membranaceum with severe damage to the His- 
Tawara bundle.—W. H. W. 


Primary Sarcoma of the Heart. Trprscni, C. | Med- 
held State Hosp., Harding, Mass.|] Arch. Path., 37:70-77. 1944. 

Report of a case in a 68 year old white man who died 
suddenly following the rapid onset of cardiac decom. 
pensation. Four figures show the polypoid tumor forma- 
tions in the wall of the right atrium, the infiltration of 
the myocardium by immature mesenchymal cells, and 
the argentaflin fibers in close relation to the cells of the 
growth.—J.G. K. 


LIVER 


Primary Carcinoma of the Liver Combined with 
Tuberculosis and Diabetes Mellitus. Joynr, G. H. C. 
(Queen Alexandria Sanatorium, Canad. 
M. A. J., 50:529-534. 1944. 

Case report. The occurrence of hypoglycemia and hyper- 
glycemia in liver disease is briefly discussed.—M. E. H. 


London, Canada| 


Cancer of the Liver in the Negro in Africa and 
in America. Krnnaway, E. L. 
London, England| Cancer Research, 4:571-577. 1944. 


| Royal Cancer Hosp. (Free), 


Such data as are available suggest that the very high 
incidence of primary cancer of the liver found among 
Negroes in Africa does not appear among Negroes in 
the United States, and is therefore not of a purely racial 
character. Hence the prevalence of this form of cancer 
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in Africa may be due to some extrinsic factor, which 
could be identified. The statistical evidence on this ques- 
tion is confused by the inclusion of cancer of the gall 
bladder in the same category with cancer of the liver.— 
Author’s summary. 


Carcinoma of the Gall Bladder. A Clinical and 
Pathologic Study. Vapueim, J. L., Gray, H. K., and 
Dockrerry, M. B. |Mayo Clinic, Rochester, Minn.| Am. |. 
Surg., 63:173-180. 1944. 

A report of 77 cases of primary carcinoma of the gall 
bladder removed surgically. Stones were present in 88% 
of the cases. The site of origin of the carcinoma, deter- 
mined in 48 cases, was in the region of the fundus in 
34%, in the midportion in 27%, and in 19% at the neck. 
Direct extension beyond the wall of the gall bladder or 
visible metastases were present in 48 cases (64%) of the 
73 cases in which these factors were ascertained. The 
percentage of metastases varied with the histological grade 
(Broders’ index) of the lesion: Grade 1, 25% of 20 cases; 
Grade II, 64% of 25 cases; Grade III, 88.8% of 18 cases; 
and Grade IV, 100% of 12 cases. In 75 cases microscopic 
examination showed 64 (%5.3%) of the carcinomas were 
adenocarcinomas, 2 (2.7%) were of the squamos cell 
type, and 9 (12%) were mixed adenocarcinoma and 
squamous cell carcinoma (adenoacanthoma). There were 
> year cures in 45% of cases of carcinoma, Grade I, in 
4.3% of cases of Grade II, and none in other groups.— 


W. A. B. 


PERITONEAL AND RETROPERITONEAL [TUMORS 


Malignant Disease of the Peritoneum. Berrcuausen, 
QO. |Cincinnat, Ohio| OAzo State M. J., 39:1115-1116. 1943. 

A very brief presentation of the spread of malignant 
tumors over the peritoneal surfaces, and the clinical pic- 
ture thus created.—F. EF. S. 


Retroperitoneal Teratoid Tumors in Infancy and 
Childhood. Arxuem, E. E. | Mt. Sinai Hosp., New York, 
N. Y.| J. Mt. Sinai Hosp., 10:355-364. 1943. 

The two most common retroperitoneal tumors occurring 
in infancy and childhood are neuroblastoma sympatheticum 
and embryoma of the kidney. Their differentiation from 
retroperitoneal teratoid tumors is described. The author 
reports a case of teratoid tumor in an infant 3 months 
of age, this being the fourth case in infancy or childhood 
in which the tumor has been successfully removed. A 
transperitoneal liberal incision is the best approach for 
the removal of these tumors. Twenty-three cases re- 
ported in the literature are reviewed.—A. Cnl. 


Liposarcoma. Report of a Case. Dary, J. | Fort Worth, 
Tex.| Texas State ]. Med., 39:332-334. 1943. 

Liposarcomas are rare tumors, most commonly found 
in the region of the buttocks and retroperitoneal spaces. 
They grow slowly, are encapsulated, tend to recur at a 
higher degree of malignancy, and have a most unfavor- 
able prognosis. Treatment is directed toward a_ wide 
excision. The value of x-rays is debatable. One case of 
the retroperitoneal variety is presented.—J. L. M. 

Recurring Retroperitoneal Fibromyxosarcoma. 


Dixon, C. F., and Vapueim, J. L. [Mayo Clinic, and Mayo 
Foundation, Rochester, Minn.| Minnesota Med., 27:203. 1944. 





The authors present a case in which a retroperitoneal 
hbromyxosarcoma adherent to the vena cava was removed. 
After living comfortably for & years, the patient returned 
with a recurrent lesion that also was adherent to the veng 
cava in the identical region. It was possible to remove 
the sarcoma with excellent result a second time.—J. L. M. 


Retroperitoneal Tumors. Hocn, G. F. 
N. Y.| J. Urol., 51:128-131. 1944. 

Three case reports of neurogenic sarcoma, adrenal car. 
cinoma, and calculus pyonephrosis respectively.—V. F. M. 


| New York. 


Retroperitoneal Cavernous Hemangioma. Miimav. 
M. | Springfield, Mass.| J. 4. M. A., 124:773-774. 1944. 

Case reported because of the large size of the tumor. 
its extrarenal origin, and its rather unusual clinical picture 
and course.—M. FE. H. 


Surgical Removal of Huge Retroperitoneal Epi- 
thelial Cyst with Adenocarcinoma Originating in 
the Lining. Novayx, L. E., and Lairp, W. R. | Laird Memorial 
Hosp., Montgomery, W. Va.!| Am. J. Surg., 64:405-411. 1944 

Case report.—W. A. B. 


30NE AND Bont Marrow 


Classification of Bone Tumors. Catpwe.., G. T. 
| Dallas, Tex.| Texas State J]. Med., 39:2%2-285. 1943. 

The author presents a classification of bone tumors, based 
upon that of Geschickter and Copeland under the 3 main 
headings of benign tumors of bone, malignant bone 
tumors (including tumors of bone marrow) and metasta- 
tic tumors of bone and bone marrow. The various groups 
under these headings are discussed briefly.—J. L. M. 


Diagnosis in Primary Bone Tumors. Carre xt, W. B. 
| Dallas, Vex.| Texas State J. Med., 39:289-290. 1943. 
A brief presentation of the problem.—J. L. M. 


Indications for Surgery in Bone Tumors. Corey, 
B. L. | Dallas, Tex.| Texas State J]. Med., 39:290-293. 1943. 
A general discussion.—J. L. M. 


Interinnomino-Abdominal Amputation for Chon- 
drosarcoma and Extensive Chondroma: Report of 
Two Cases. Guormiery, R. K., Henprerson, M. S., and Lips- 
coms, P. R. [Mayo Clinic, Rochester, Minn.| Proc. Staff Meet., 
Mayo Clin., 19:193-199. 1944. 

A brief review of the literature and 2 case reports.— 


J. L.M. 


Case Report with Roentgen and Pathological 
Findings Before and After Curettage and Roentgen 
Therapy with Amputation for Sarcoma. Giant-Cell 
Tumor of the Lower Femur. Manpevittr, F. B., and 
Howe, J. S. [Richmond, Va.| Radiology, 42:56-63. 1944. 

A case is reported in which first curettings showed 
benign giant cell tumor of the lower femur. Postopera- 
tive radiation was given, but there was recurrence with 
sarcomatous changes 3 years after treatment. The patient 
is living and well 5 years after amputation. 

A bibliography of 69 references is appended.—R. E. S. 


Osteogenic Osteolytic Sarcoma of the Os Pubis. 
FRIEDMAN, S. T. [Jewish Memorial Hosp., New York, N. Y.| 
Am. ]. Surg., 64:248-253, 1944. 

Case report.—W. A. B. 
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Multiple Metatarsal Fractures Associated with 
Osteogenic Sarcoma. Meyerpinc, H. W. [Mayo Clinic, 
Rochester, Minn.| J. 4A. M. A., 124:228-230. 1944. 

A report of a case representing a 13 year cure of osteo- 
genic sarcoma with multiple metatarsal fractures —M. E. H. 


A Case of Plasma-Cell Myelomatosis with a Large 
Renal Metastasis and Widespread Renal Tubular 
Obstruction. Newns, G. R., and Epwarps, J. L. [E. M. S. 
Hosp. and County Lab., Stafford, England] ]. Path. & Bact., 
56:259-262. 1944. 

Report of a case, with postmortem findings. Several 
bones were involved. An extensive foreign-body giant 
cell reaction in the renal tubules was attributed to the 
albuminous casts present, associated with myelomatous 
infiltration of the renal tubules. Metastases were present 
also in the subcutaneous tissues.—L. W. P. 


Musc.LE AND [TENDON 


Rhabdomyosarcoma. Case Report. Dancicer, J. A., 
and WarREN, J. | Univ. of Tennessee, Sch. of Med., Knoxville, 
Tenn.| J. Pediat., 19:223-228. 1941. 

The tumor, which developed in the region of the 
gastrocnemius of the right leg, was first noticed when 
when the child, a negro boy, was 6 months old. Growth 
of the tumor was progressive until death of the boy at 
the age of 2 when clinical signs indicated lung metastases. 
Autopsy revealed diffuse infiltration of both lungs and 
extensive invasion of pleural surfaces by pedunculated 
masses.—A. C. 


Xanthoma of Tendon Sheath. 
Git, A. B. |Mayo Clinic, Rochester, Minn., and Univ. of 
Pennsylvania) Med. Sch. and  Hosp., Philadelphia, Pa. | 
J. A. M. A., 122:1013-1014. 1943. 

A case is reported illustrating the difhculties in the 
diagnosis and treatment of this condition.—M. EF. H. 


CrisroL, D. S., and 


Large Xanthoma of Knee Joint. Fanry, J. J. 
cago, Ill.| Proc. Inst. Med. Chicago, 15:132-133. 1944. 

Case report. Xanthoma is the most common type of 
benign tumor arising from the synovial membrane of a 
jot. The presence of either a palpable mass or soft tissue 
tumor demonstrable by x-ray, and the aspiration of san- 
guineous brown or yellow fluid with a high cholesterol 
content are aids in diagnosis.—M. E. H. 


[ Chi- 


Hemangioma of Joints. Contry, M. ©. | War Department 
Manuscript Board] Arch. Surg., 46:465-468. 1943. 


Report of 4 cases.—W. A. B. 


Hemangioma of the Synovial Membrane of the 
Knee Joint Cured by Synovectomy. Harmox, P. H. 
(Guthrie Clinic and Robert Packer Hosp., Sayre, Pa.|) Arch. 
Surg., 47:359-363. 1943. 

Report of a case-—W. A. B. 


Venous Hemangioma of Skeletal Muscle. Case 
Report. Licht, R. A. | Vanderbilt Univ. Med. Sch., Nash- 
ville, Tenn.| Ann. Surg., 118:465-468. 1943. 

Pain was the chief complaint in this case of venous 
hemangioma of the lateral head of the right gastrocnemius 
nd was relieved by surgical extirpation of the lesion.— 
V.J.B. 


Malignant Synovioma. Sranrorp, S., and Horne, E. A. 
|The General Infirmary, and Univ. of Leeds, Leeds, England | 
|. Bone & Joint Surg., 25:883-891. 1943. 

Only about 25 reported cases of malignant tumors aris- 
ing from synovial membrane can be regarded as authentic. 
The tumor described by these authors arose in the knee 
of a 16 year old boy and in the early stages simulated an 
inflammatory process. Exploration later established the neo- 
plastic nature of the lesion and disclosed infiltration of 
muscle and fascia but not of bone. Despite mid-thigh 
amputation metastases appeared in lung and _tracheo- 
bronchial lymph nodes. The tumor in the knee was un- 
differentiated and resembled, in many respects, a neuro- 
blastoma.—E. E. S. 


Angioma of the Tibialis Anterior. A Case Report. 
ZADEK, I. | New York, N. Y.| /. Bone & Joint Surg., 25:930- 
931. 31943. 

Symptoms present for at least 9 years were due to a 
tumor that could be recognized only by exploration. The 
patient was aged 14 at the time of resection. Pain, which 
had been excruciating, disappeared promptly, and there 
was good return of function.—E. E. S. 


Desmoid Tumor. Jupp, PD. B., and Masson, J. C. [Mayo 
Foundation, and Mayo Clinic, Rochester, Minn.| Minnesota Med., 
27 :279-280. 1944. 

A case report of a patient with a large desmoid tumor 
I$ cm. in diameter and weighing 2,550 gm. An unusual 
feature was the rapid growth of the tumor.—J. L. M. 


BLoop VESSELS 


Hemangio-Endothelioma: A Tumor of Blood 
Vessels Featuring Vascular Endothelial Cells. 
Srout, A. P. [Columbia Univ., and Presbyterian Hosp., New 
York, N. Y.| Ann. Surg., 118:445-464. 1943. 

The author feels that there are probably 3 forms of 
malignant vascular tumors: hemangiopericytoma, a vascu- 
lar form of leiomyosarcoma, and hemangioendothelioma. 
The criteria given for diagnosing hemangioendothelioma 
are: atypical endothelial cells in greater abundance than 
necessary for the formation of a simple endothelial lining, 
and the presence of anastomosing vessels with an outer 
reticulin framework. Silver staining is of great help in 
diagnosis. Chorionepithelioma and hypernephroid = carci- 
noma are apt to be confused with hemangioendothelioma. 
The existence of a benign metastasizing hemangioma 1s 
not substantiated. A discussion of the literature and 18 
case reports of hemangioendotheliomas are included in 
the paper. Eleven of the patients reported on were fe- 
males, and 7 were males; 3 were colored; 9 were less 
than 30 years of age; 6 were more than 50 years of age 
at the time of onset; 10 died with metastases.—W. J. B. 


LEUKEMIA, LyMPHOSARCOMA, HopcGKIN’s DiIsrEAsE 


Congenital Leucemia. Report of Two Cases. 
Cross, F. S. | Lansing, Mich.| /. Pedzat., 24:191-194. 1944. 

The 2 cases reported are of interest because of the con- 
genital features in both and the unusual skin manifesta 
tions in one. A review of the literature for the last 25 
years reveals 20 cases of congenital leukemia, 16 myelo 
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genous, 3 lymphogenous, and 1 questionable in type.— 


M. E. H. 


A Case of Acute Leukemia Complicating Preg- 
nancy, With Necropsy Findings in the Fetus. App.r- 
baum, H. S. [Mt. Sinai Hosp., Cleveland, Ohio] OfAzso State 
M. J., 40:536-537. 1944. 

The disease was discovered during the sixth month of 
pregnancy and proved fatal following Caesarian section 
in the eighth month. The fetus was found dead, and 
necropsy revealed the absence of leukemic cells in the 
fetus as would be -expected.—E. E. S. 


Chronic Lymphatic Leukemia. Report of Two 
Cases. Ricnarpson, C. R. [Clifton Springs, New York | New 
York State ]. Med., 44:292-294. 1944. 

The first case is reported because of the extreme degree 
of lymphocytosis and the paucity of clinical symptoms 
until a few days before admission to the hospital and up 
to a few weeks prior to death. In the second case sulfa- 
diazine was effectively used in the treatment of a coexist- 
Ing pneumonitis but had litthe or no effect on the lym- 
phoid cell proliferation.—J. L. M. 


Osteosclerosis, Myelofibrosis and Leukemia. 
Cuure, J., and Wacrsreis, M. |Mt. Sinai Hosp., New York, 
N. Y.| dim. fo M. Se., 207:141-152. 1944. 

A discussion, based upon a study of 97 cases of leukemia, 
6 of which showed a varying degree of myelofibrosis 
without osteosclerosis. A review of the literature shows 
that osteosclerosis is often associated with nonleukemic 
myelosis and only rarely if ever with true Jeukemia.— 


‘is. KR. 
ADRENAL 


Hormonal Tumors of the Adrenal. Fifteenth An- 
nual William T. Belfield Memorial Lecture. Canis, 
G. F. |New York, N. Y.| Proc. Inst. Med. Chicago, 15:66. 
1944. 

Tumors of the adrenal may be cortical or medullary 
and in either location may be hormonal or nonhormonal. 
Diagnosis is made by a study of symptoms, identification 
of excess hormone excreted in the urine, demonstration 
of a pressor substance in the blood that disappears under 
the effects of ergotamine, and the change in the adrenal 
by air insufflation x-rays.—M. FE. H. 


The Hormonal Tumors of the Adrenal Gland. 
Camiti, G. F. [Presbyterian Hosp., New York, N. Y.| Pennsyl- 
vania M. J., 47:655-667. 1944. 

A general discussion.—J. L. M. 


PANCREAS 


Surgery of the Pancreas. Corr, W. H. | Univ. of Illinois 
Coll. of Med., Chicago, Hll.| Surg. Clin. North Am. 24:16-28. 
1944. 

In this general discussion a brief section deals with 
the clinical manifestations, diagnosis, and treatment of 
carcinoma.—J. L. M. 


Partial Duodenopancreatectomy in One Stage for 
Carcinoma of the Head of the Pancreas: Report 
of a Case with Successful Outcome. McCatt, C. H., 
and Waucn, J. M. |Mayo Clinic, Rochester, Minn.] Proc. Staff 
Meet., Mayo Clin., 19:147-152. 1944. 





A brief review of the literature followed by a detailed re. 
port of a case and a discussion of fat metabolism in 
patients in whom the pancreatic juices have been excluded 
from the intestine.—J. L. M. 


Hyperinsulinism. A Report of the Surgical Treat- 
ment of Three Patients. Brit, H. G., Craic, L. S., and 
McCorkir, H. [ Univ. of California Med. Sch., San Francisco, 
Calif.| Surgery, 15:681-692. 1944. 

Report of 3 cases with removal of islet cell tumors from 
the region of the tail of the pancreas in two.—W. A. B. 


PINEAL 


The Pinealoma: 
Russkti, 1). S. Jaron Inst. of Pathology, London 
Hosp., London, and Nufhicld Department of Surgery, Oxford, 
England| J. Path. & Bact., 56:145-150. 1944. 


The author advances evidence, based on 4 original 


Its Relationship to Teratoma. 
| Bernhard 


cases and a consideration of several in the literature, that 
the majority of pineal tumors are atypical teratomas. 
Such evidence depends on the mixed character of the 
tissues in certain of these tumors, in the recognition of 
“pinealoma” areas in manifest typical and atypical tera- 
toma of the pineal, and in their close resemblance to the 
spermatoblastoma—a tumor that many regard as also an 
atypical teratoma. 

This view is supported by the occurrence of ectopic 
pinealomas in the infundibulum, quadrigeminal plate, 
vermis, and pituitary gland. 

A true pinealoma, showing a mosaic of immature pineal 
cells interspersed among large adult spheroidal cells, 1s 
regarded as a rare but definite entity.—L. W. P. 


THYROID 


The Pathologic Changes of the Thyroid Gland. 
SEVERANCE, A. O., and Jouns, S. [San Antonio, Vex.| Texas 
State ]. Med., 38:717-722. 1943. 

Of 148 specimens from the thyroid gland, examined at 
the Nix Hospital Clinical Laboratory between 1930 and 
1943, 33% were neoplastic; 6.4% exhibited malignant 
tumors: 41%, toxic goiters. The gross and microscopic 
differential diagnosis of goiters, strumas, benign tumors, 
and the malignant tumors of the thyroid is  stressed.— 


1 Bas 


Parathyroid Adenoma—Report of Unusual Case. 
GotpMaN, 1D., and Sapapin, A. | Jewish Hosp., Cincinnati, Ohio! 
Ohio State M. ]., 40:437-439. 1944. 

The presence of the tumor was suspected only on the 
chance finding of hypercalcemia and hypophosphatemia. 
There was no clinical evidence of osteitis fibrosa or of 
renal calculi. On removal of the adenoma, the blood 
values returned to normal level—E. E. S. 


MucrtTieL—eE [TUMors 


Malignant Tumor of the Interstitial Cells of the 
Testis with Prostatic Carcinoma. Snarnorr, J. © 
and Lisa, J. R. | City Hosp., New York, N. Y.| /. Urol., 50:471- 
473. 1943. | 

A malignant adenomatoid neoplasm of the interstitial 





cel 
no 


te: 
Isl: 


cal 
th 
WA 
ad 
We 


de 





Abstracts 735 


eee 





cells of One testis was found in a patient dying of carci- 
noma of the prostate —V. F. M. 


Multiple Primary Carcinomas of the Gastroin- 
testinal Tract. SHrinretp, W. I., and Ruporipn, I. [Coney 
Isand Hosp., New York, N. Y.| Surgery, 1§:579-589. 1944. 

Three cases are presented. In the first there was a 
carcinoma of the transverse colon and a second lesion in 
the midascending colon. The second case was character- 
ized by squamous cell carcinoma of the esophagus and 
adenocarcinoma of the stomach. In the third case there 
was an adenocarcinoma of the stomach and an indepen- 
dent adenocarcinoma of the esophagus.—W. A. B. 


Association of Other Malignant Tumors with 
Cancer of the Skin. Lonuarp, H. L., and Warren, S. 
‘Massachusetts State Dept. of Pub. Health, and Harvard Cancer 
Comm., Boston, Mass.| Am. /. Pub. Health, 33:533-536. 1943. 

A study of data obtained from the state tumor clinics 
has led the authors to believe that there is a greater 
suscepubility to cancer in persons having one cancer than 
in the normal population. Whether this susceptibility is 
caused by the first cancer or is inherent in the individual 
is not known. There is no evidence to warrant the as- 
sumption that the presence of a skin cancer inhibits other 
cancers. If anything, the evidence points to the contrary.— 


M.E. H. 


Multiple Primary Malignant Tumors and Suscep- 
tibility to Cancer. Warrerx, S. and Enrenreicu, T. 
‘Harvard Cancer Comm., New England Deaconess Hosp., Bos- 
ton, Mass., Westheld State Sanatorium, and Pondville Hosp. 
of Mass. Dept. of Pub. Health.| Cancer Research, 4:554-570. 
1944, 

A series of 2,829 cases of cancer was studied from the 
standpoint of multiple malignant neoplasms; 194 cases 
were found, an incidence of 6.8%. When this is combined 
with the series previously reported by Warren and Gates, 
there were 3,907 cancer autopsies with an incidence of 
1.0% multiple cancers. The average age of the male 
group with multiple malignant tumors was 65.2 years, 
of the female group, 56.9 years, and of the entire group 
62.5 years. The average duration from the onset of the 
frst tumor until the time of death was 2.7 years. Fre- 
quently, it was impossible to determine the interval 
between the malignant tumors, but when they were 
clearly established as successive the average interval 
was found to be 3.1 years. Cases of multiple malignant 
growths occurred more frequently than would be expected 
on the basis of chance alone. This greater frequency, cal- 
culated as eleven-fold, may be attributed to susceptibility 
or predisposition to the development of cancer in certain 
persons or groups of persons. 

Among the multiple growths reported were 6 cases in 
which 4 different malignant tumors occurred, and 23 


cases in Which 3 malignant tumors occurred.—Authors’ 
abstract. 


MISCELLANEOUS 


Medicolegal Aspects of Trauma and Malignant 
Testis Tumors. Gitserr, J. B. |Schenectady, N. Y.| New 
York State |. Med., 43:939-945. 1943. 

Litigation cases in general have been inadequately ex- 
amined and reported; claims have been settled on a 


basis of sympathy, not science. On the basis of present 
knowledge no conclusion can be drawn concerning a 
possible etiologic relationship between trauma and cancer 
of the testis, but all evidence is against the assumption that 
one exists —J. L. M. 


Benign and Malignant Tumors of the Foot. 
Kutcuar, G. V. [Stanford Univ. Sch. of Med., San Francisco, 
Calif.| J. A. M. A., 124:761-766. 1944. 

Tumors of the foot, like those of the hand, differ from 
neoplasms elsewhere in being frequently multiple. The 
clinical features are, for the most part, those of neoplasms 
in general. The various types of tumors that may be 
found on the feet are discussed.—M. E. H. 


Congenital Sacro-Coccygeal Tumors. Case Re- 
port of a Teratoma. Neat, M. P., and Cartiste, J. B. 
|Columbia, Mo., and Sedalia, Mo.| South. M. J., 36:677-678. 
1943. 

Case report of a teratoma in a full term female infant, 
who had in addition 3 lobes composing the left lung, patent 
ductus arteriosus, patent 
urachus.—W. A. B. 


foramen ovale, and patent 


Spindle and Giant Cell Sarcoma Arising from 
Unidentified Precordial Bodies. Symmers, D. |Gold- 
water Memorial Hosp., New York, N. Y.| Arch. Path., 37:180- 
1&4. 1944. 

Case report, with 5 figures.—]. G. K. 


Subscapular Ossified Hematoma. Case Report. 
Wuirr, J. W., and Hutner, S. | Station Hosp., Camp Joseph T. 
Robinson, Ark.| Am. Jour. Surg., 63:124-130. 1944. 

Case report.—W. A. b. 


CANCER CONTROL AND PUBLIC HEALTH 

Organizing the County for Cancer Control. Nerr, 
J. L. | New York, N. Y.] West Virginia M. J., 40:133-137. 1944. 

The role of the Women’s Field Army in personal con- 
tacts and education of the public is discussed. It is stated 
that effort must be directed also toward enlightenment 
of the physicians and development of facilities for treat- 
ment.—k. E. S. 

An Outline of the Plan and Work of the Division 
of Cancer Control of the Pennsylvania Department 


of Health. Rerimawnn, S. P. 
M. J., 47:21-25. 1943. 


The Pennsylvania plan for cancer control 1s outlined; 


| Philadelphia, Pa.| Pennsylvamia 


its purposes, its methods, and some of its results are given. 
The Division of Cancer Control of the Department of 
Health of the Commonwealth of Pennsylvania was estab- 
lished in April, 1939, and began functioning in July, 1939. 
Tumors were declared reportable diseases. A set of ques- 
tions was devised in the form of blanks to be distributed 
to all the physicians of the Commonwealth. In addition 
it was asked that a microscopic slide of every biopsy 
and/or tumor specimen be sent to the Division. Since 
the filling out of these blanks entailed time and expense, 
a fee of 50 cents was provided for each one properly 
annotated. The plan is being adopted more and more 
by clinics, hospital staffs, and individual physicians through- 
out the Commonwealth. In spite of the detailed nature 
of the program, the number of accessions steadily rose 
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from 75 the first month. and 300 the second month, to 
over 1,500 at the time the article was written.—J. L. M. 


The Epidemiology of Cancer From the View- 
point of the Health Officer. Lrvix, M. L. | Div. of 
Cancer Control, New York State Dept. of Health, Albany, N. Y. | 
Am. |. Pub. Health, 34:611-620. 1944. 

There is evidence that the occurrence of human cancer 
is in some cases attributable to the influence of specific 
chemical or physical agents, to an association with = pre- 
cancerous lesions and with other diseases, to familial fac- 
tors that may be hereditary. Many of the etiological and 


rr 


differential factors point to possible public health applica. 
tions in the form of special attention in education, jp 
case finding, and in follow-up. It seems reasonable to fore. 
cast that in the future, cancer control programs will be 
guided to a greater extent than in the past by existing 
knowledge and by further investigation of the epidemio. 
logical characteristics of the disease.-—M. E. H. 


Cancer and Workmen’s Compensation Acts. Iwovs.- 
TRIAL Heatru Commirter. Rhode Island M. ]., 27:175. 1944. 
A brief outline of the legal factors determining the 
outcome of compensation cases involving cancer.—M. E. H, 








